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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Ames Research  Center 

M o f f e t t   F i e l d ,   C a l i f o r n i a  94035 

PIONEER F/G PROJECT 

PIONEER F/G: OFF-LINE DATA PROCESSING SYSTEM 

DESCRIPTION 

SPECIFICATION PC-262.00 

September 1 ,  1971 

1 .  SCOPE 

Th is  Document s p e c i f i e s :  

( a )  The c h a r a c t e r i s t i c s   a n d   g e n e r a l   r e q u i   r e m e n t s   o f  
the  P ioneer   Of f -L ine  Data  Process ing  System (POLDPS) 

( b )  The requirements  for   the  Exper iment  Data  Records (EDR) 
produced  by  the  P ioneer   Of f -L ine  Data  Process ing 
System f o r   t h e   P i o n e e r  F da ta   users .  

2. APPLICABLE DOCUMENTS 

2.1 NASA/ARC SPECIFICATIONS 

PC-262.01, P ioneer  F/G: Input   and  Outpu t  Tape  Requirements 
PC-262.02, P ioneer   Of f -L ine   Data   Process ing   Sys tem  Deta i led  

PC-262.03, P ioneer  F/G: Data  Users  Requi  rements 
PC-262.04, P ioneer  F/G: Tra jectory   Data  Requi rements 
PC-262.05, P ioneer   Saturn:   Tra jectory   Data  User   Requi rements 
PC-261 . O O ,  Pioneer  F/G: On-Line  Ground  Data  System  Software 

Processing  Requirements 

S p e c i f i c a t i o n  - General 

3. REQU I REMENTS 

3.1 DATA PROCESSING SYSTEM  REQUIREMENTS 

The pr ime  purpose  o f   the   P ioneer   Of f -L i  ne  Data  Processing  System 
i s   t h e   g e n e r a t i o n   o f  an Experimenter  Data  Record (EDR) f o r  a9 1 
P r i n c i p a l   I n v e s t i g a t o r s   h a v i n g  an i ns t rumen t   on -board   t he   P ioneer  
F/G spacecraf t .   Th is   work wi 11  be c a r r i e d   o u t   u n d e r   t h e   p o l i c y   o f  
NASA Management I n s t r u c t i o n  (NMI) 7100.0 and as d e t a i l e d   i n  NASA 
P o l i c y   P i   r e c t i  ve (NPD) 8030.3  dated  January 7, 1967, e n t i   t i e d  
"Pol  i cy  Concerning  Data  Obtained  f rom Space Science F1 i g h t  Experiments. " 
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Sec t ion  No. .3.1 - 4  
DOC. NO. PC-262.00 

- . 

Or ig .   Issue  Date  9 /1/71 
Rev is ion  No. 2(1/15/76)  

Rev is ion  

d a t a   f i l e  on t h e   t a p e   ( f o u r t h   f i l e )   s h a l l   c o n t a i n   o n l y   t h e  
da ta   sensed  by   h is   ins t rument   p lus  any o f   t h e   s p a c e c r a f t  
eng inee r ing   da ta  he may need t o   i n t e r p r e t   h i s   s c i e n c e   d a t a .  
The s p e c i f i c a t i o n   d e s c r i b e s   i n   d e t a i l   e a c h   u s e r s   r e q u i r e -  
ments i n   o r d e r   t o   e s t a b l i s h   c o m p l e t e   c o m p a t i b i l i t y  between 
h i s   d a t a   p r o c e s s i n g   f a c i l i t y   a n d   t h e  ARC system. 

3.1.4  Pioneer F/G T ra jec to ry   Da ta   Requ i remen ts .   Spec i f i ca t i on  
PC-262.04 s e t s   f o r t h   t h e   d e t a i l e d   t r a j e c t o r y   d a t a   r e w i r e m 2 n t . s  
o f  e a c h   u s e r .   I n   p a r t i c u l a r ,   t h e   p a r a m e t e r s   d e s i   r e d ,   t h e  
d e n s i t y   o f   t h e   t a p e ,   t h e   f o r m a t ,  and t h e  1 anguage  on t h e  
t a p e   a r e   d e s c r i b e d   i n   o r d e r   t o   a s s u r e   t h a t   e a c h   u s e r ' s   d a t a  
p r o c e s s i n g   f a c i l i t y   i s   c o m p a t i b l e   w i t h   t h e   s y s t e m   a t  ARC. 

3 .1 .5  P ioneer   Saturn  Tra jectory   Data  User   Requi rements.   Speci  fi ca- ( 2 )  
ti on  PC-264.05 d e s c r i b e s   t h e   d e t a i  1 e d   t r a j e c t o r y   d a t a   u s e r  
r e q u i r e m e n t s   f o r   t h e   P i o n e e r   S a t u r n   p h a s e   o f   t h e   P i o n e e r   1 1  
m i s s i o n .   S i m i l a r   t o  PC-262.04, the   parameters   des i red ,   the  
dens i t y   o f   t he   t ape ,   t he   f o rma t ,   and   t he   l anguage  on t h e  
t a p e   a r e   s p e c i f i e d   i n   o r d e r   t o   a s s u r e   t h a t  each  user 's   da ta  
p r o c e s s i n g   f a c i l i t y   i s   c o m p a t i b l e   w i t h   t h e   s y s t e r n   a t  ARC. 

3.2 DOCUMENTATION  REQUIREMENTS 
I 

i he d o c u m e n t a t i o n   r e q u i r e d ,   t h e   m i l e s t o n e s   i n   w o r k   a c t i v i t y   a n d   t h e  
subsequent   repor t i r tg   requi rements i n   t h e   e x e c u t i o n  o f  t h i s   s p e c i f i c a -  
t i o n   a r e   i d e n t i c a l   t o   t h o s e   f o u n d   i n   s p e c i f i c a t i o n  PC-?67.00, 
Documentation  Requirements. I n   a d d i t i o n   t o   t h e   f o r m a l  documenta- 
t i o n   r e q u i r e d   i n  PC-261 .OO I another  manual e n t i t l e d   E x p e r i m e n t e r  
Tape  Formats s h a l l  be  generated.  This  document s ha1 1 c o n t a i n  a 
c o m p l e t e   d e s c r i p t i o n  o f  each  exper imenter 's   data  tape  format .  It 
s h a l l   c o v e r   a t   l e a s t   t h e   f o l l o w i n g   i t e m s :   w r i t i n g   d e n s i t y ,   b l o c k  
s ize   language  and/or  mode, word  and/or b i t   a s s i  gnments - i n   s h o r t  
a l l   i n f o r m a t i o n   n e c e s s a r y   t o   i d e n t i f y  and  process  the  data  tape.  

3.3 DOCUMENT  CONTROL 
T h i s   s p e c i f i c a t i o n   s h a l l   b e   s u b j e c t   t o   r i g i d  document c o n t r o l   b y  
NASA/ARC. I n   t h e   e v e n t  c h a n g e s   a r e   r e q u i r e d   t o   t h i s   s p e c i f i c a t i o n  
rep1  acement o r   a d d i t i o n a l  pages wi 11  be f u r n i s h e d   b y  NASA/ARC. 
Replacement o r   a d d i t i o n a l  pages wi 11  be a p p r o p r i a t e l y   l a b e l e d  
t o   i n d i c a t e  changes  and  dates o f  changes. 

4. PRODUCT ASSURANCE PROVISIONS 

Not   appl  i cab1 e. 

5 .  HANDLING, SHIPPING, AND STORAGE 

Not  appl  i cable.  
3 





1 .  

2. 

2.1 

2.2 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Ames Research  Center 

M o f f e t t  F i   e l  d,  Cal i f o r n i  a 

P IONEER PROGRAM 

SPECIFICATION PC-262.01 

PIONEER F/G:  INPUT AND OUTPUT  TAPE  REQUIREMENTS 

September 1 , 1971 

SCOPE 

Th is  document d e s c r i b e s   t h e   d i g i t a l   m a g n e t i c   t a p e s   w h i c h   s h a l l  
be r e q u i r e d  as  an i n p u t  and  those  tapes  generated as an o u t p u t  
fo r   the   P ioneer   Of f -L ine   Data   Process ing   Sys tem (POLDPS). 

APPLICABLE DOCUMENTS 

NASA/ARC SPECIFICATIONS 

PC-262.00, Pioneer  Off-Line  Data  Processing  System a t  ARC 

PC-262.02, P ioneer  F/G: Off-Line  Data  Processing  System 
Deta i led   Process ing   Requ i rements  

PC-262.03, P ioneer  F/G: Data  User  Requirements 

PC-262.04, P ioneer  F/G: T ra jec to ry   Data   Requ i rements  

PC-262.05, Pioneer  Saturn:   Trajectory  Data  User  Requirements ( 2 )  

PC-224.00, ARC/DSN Ground  Data  System  Interface  Requirements 

PC-265.00, Simulat ion  System  Requirements 

-- PC-202 Pioneer  F/G: S p a c e c r a f t   O p e r a t i o n a l   C h a r a c t e r i s t i c s  

De le ted  ( 2  1 



Section No. 3. 

Orig.  Issue Date 9/1/71 
Revision No. 2 (1 /15 /76)  

DOC. NO. PC-262.01 

Revision 

3. REQUIREMENTS 

3.1 XDS SIGMA 5 INPUT DATA TAPES 

3.1.1 Telemetry Master Data Record ( M D R )  Tape. The Telemetry MDR 
i s  the  source d a t a  for   a l l  POLDPS processing.  This  tape 
will be generated a t  the SFOF by the DSN on the IBM 360-75 
computer or on a Xerox  Sigma 5 computer a t  A R C .  I t  w i  11 be ( 2 )  
written on a 9 track  tape a t  800  bpi writing densi  ty and in  the 
binary mode.  The format and word assignment for   this   tape  is  
shown in  Figure 3.1.1 of this  specification. I t  should be 
noted t h a t  the make-up  of the  records themselves for  the telem- 
etry d a t a  (exclusive of the  header) i s  as  follows: 

NO. OF L O G I C A L  NO. OF BYTES 
STREAM BYTE L O G I C A L  RECORDS P E R  P E R  PHYSICAL 

PHYSICAL RECORD RECORD 

Pioneer F&G 
(1 92) (384) 168 42 7056 

The 192 b i t  stream  contains 1 t o  4 frames per logical  record; 
the 384 b i t  stream  contains 1 or 2 frames  per logical 
record. 

3.1.2 Command Master Data Record Tape. The Command MDR i s   the  
Prime d a t a  source  for command d a t a  processing.  This  tape 
will  also be generated by the DSN a t  the SFOF on the 
IBM 360-75 or on a Xerox  Sigma 5 computer a t  ARC a I t  also ( 2 )  
w i  11 be written on a 9 track  tape a t  800 bpi and in  binary, 
The format and word assignment for   this   tape  is  shown in 
Figure  3.1.2 of this   specif icat ion.  

3.1.3  Trajectory Master Data Record Tape. The source of trajectory ( 2 )  
data  for  the  Pioneer F/G experimenter  will be derived using 
JPL' s Double Preci s i  on Trajectory Program (DPTRAJ) a Thi s 
computer program will  provide  position and velocity informa- 
tion a t  selected  intervals  for  the  near-earth,  heliocentric 
transfer,  encounter and post-encounter phases of the  Pioneer 
F trajectory.  
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3.1.3.1 DPTRAJ Trajectory Data for Pioneer F/G. The DPTRAJ d a t a  are ( 2 )  
computed  from ,an in i t ia l   s ta te   vec tor  of  the  spacecraft which 
i s  derived using the  doppler s h i f t  o f  the  Pioneer F spacecraft 's  
S-band received signal,   i .e. ,   tracking d a t a .  In the  course of  
the mission there  will be at   least   four  trajectory  "save" 
tapes  generated  for use by the  off-line  processing system. 
Additional  "save"  tapes may  be required based upon bet ter  
orbit  determinations as more tracking d a t a  are  gathered 
during  the f l i gh t .  

3.1.3.1.1  Injection t o  F i r s t  Midcourse. The f i r s t   t r a j ec to ry  "save" 
tape wi 11  encompass the  period from injection  to : 

approximately  ten days a f t e r  launch and will be sent t o  
each Principal  Investigator  approximately one  week a f t e r  
launch. These d a t a  will be valid o u t  t o  the f i r s t  midcourse 
maneuver  which will  occur between three and ten days a f t e r  
launch, The  number o f  d a t a  points wi 11 be a t  approximately 
the  following o u t p u t  frequency: 

( a )  Injection t o  four  hours;  every one minute centers. 
( b )  Four hours t o  24 hours; every 30 minute centers 
( c )  24 hours t o  f ive days ; every one hour centers e 

( d )  Five days t o  ten days ; every two hour centers. 

3.1 .3.1.2 Fi r s t  Midcourse to  35  Days After F i  r s t  Mi dcourse The (1) 
second trajectory  "save"  tape  will be generated based upon 
tracking d a t a  taken a f t e r   t h e   f i r s t  midcourse maneuver  ,and 
will be sent t o  each Principal  Investigator approximately 
1% weeks a f t e r   t he   f i r s t  midcourse maneuver. This  tape  will 
extend from the f i r s t  midcourse t o  approximately 35 days a f t e r  
f i r s t  midcourse. The  number o f  d a t a  points  will be a t  
approximately the  fol1 owing o u t p u t  frequency: 

( a )  Firs t  mi dcourse t o  f i r s t  mi dcourse pl  us two days ; 

( b )  Firs t  midcourse plus two days t o  14 days a f t e r  

( c )  14 days t o  35 days af ter   inject ion;  every  eight 

every two hour centers. 

injection; every four hour centers. 

hour centers 

3.1.3.1.3 Second Midcourse t o  40 Days Before Periapsis. The third ( 1 )  
trajectory "save"  tape wi 11 be generated based upon tracking 
data taken af ter   the  second midcourse maneuver and will be 
sent t o  each Principal  Investigator approximately 1% weeks 
after  the second midcourse maneuver, This tape  will  extend 
from the scond midcourse to  approximately 40 days before 
periapsis. The  number of data  points  will be a t  
approximately  the  following o u t p u t  frequency: 

( a )  Second mi dcourse 
every eight hour 

( b )  Second mi dcourse 
peri  apsis ; every 

t o  second midcourse plus two days ; 
centers 
plus two days t o  40 days before 
24 hour centers. 
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Due t o   t h e   p r o t r a c t e d   p e r i o d   o f   t i m e  be tween   the   s ta r t  
and  end o f   t he   " save"   t ape  (some 600  days),  subsequent 
o r b i t   r e f i n e m e n t s  may d i c t a t e   t h e   r e q u i r e m e n t   f o r  
a d d i t i o n a l   t r a j e c t o r y   " s a v e "   t a p e s   t o   a c c u r a t e l y   c o v e r  
t h i s   t i m e   i n t e r v a l .   N o m i n a l l y ,  when the   ac tua l   da ta  
dev ia tes   f rom  the   p ro jec ted   da ta   by   0 .1   percent   in   range,  
a new "save"  tape will be  generated. 

Revision 

3.1.3.1.4 F i f t y  Days B e f o r e   P e r i a p s i s   t o  Ten  Days A f t e r   P e r i a p s i s .   ( 1  1 
The f o u r t h   t r a j e c t o r y   " s a v e "   t a D e  will t a k e   i n t o   a c c o u n t   t h e  
e f f e c t   o f   J u p i t e r ' s   g r a v i t y   p u l l  based  upon t r a c k i n g   d a t a  
recorded when t h e   s p a c e c r a f t   i s   w i t h i n   J u p i t e r ' s   s p h e r e   o f  
i n f l u e n c e .   T h i s   t a p e  w i  11  over1 ap the   p rev ious   t ape  some 
ten  days  by  extending  f rom 50 d a y s   b e f o r e   p e r i   a p s i s   t o   t e n  
days a f t e r   p e r i a p s i s .  The number o f   d a t a   p o i n t s  will be a t  
app rox ima te l y   t he   f o l l ow ing   ou tpu t   f requency :  

( a )   F i f t y  d a y s   b e f o r e   p e r i   a p s i s   t o   f i v e   d a y s   b e f o r e  
p e r i a p s i s  ; every  24 hour   cen ters .  

( b )   F i v e   d a y s   b e f o r e   p e r i a p s i s   t o  24 hours   be fore  
p e r i   a p s i  s ; every   two  hour   cen ters .  

( c )  Twenty f o u r   h o u r s   b e f o r e   p e r i a p s i s   t o  two  hours 
b e f o r e   p e r i   a p s i  s ; every   t en   m inu te   cen te rs .  

(d )   two  hours   be fore   per iaps i  s t o  two h o u r s   a f t e r  
p e r i a p s i s ;   e v e r y  one m inu te   cen te rs .  

( e )  Two h o u r s   a f t e r   p e r i a p s i s   t o  24 h o u r s   a f t e r   p e r i a p s i s ;  
every  20 m inu te   cen te rs .  

( f )  Twenty f o u r   h o u r s   a f t e r   p e r i a p s i s   t o   t e n  days a f t e r  
p e r i a p s i s ;   e v e r y  6 hour   cen ters .  

3.1.3.1.5  Post-Encounter. A f o l l ow-on   t ra jec t0 r . y  (1  1 
' 'save' '   tape will be  generated fo r   t he   pos t -encoun te r   phase  
if t h e r e   i s  a requ i remen t   t o   con t i nue   t rack ing   cove rage .  
The  number o f   d a t a   p o i n t s  will be  determined a t  a l a t e r  
date.  

3.1.3.1.6 DPTRAJ Data  Tape.  The  "save"  tape wi 11  be w r i t t e n  on  a  7 
t r a c k   t a p e   a t  800 b p i  and i n   t h e   b i n a r y  mode b y   t h e  JPL 
Univac  11 08. The fo rmat  and  word  assignment,  are  given i n  
Figure  3.1.3 o f   t h i s   s p e c i f i c a t i o n .  PC-262.04, P ioneer  F 
T r a j e c t o r y   D a t a  and  User  Requirements  sets f o r t h   t h e  
i n d i v i d u a l   r e q u i r e m e n t s   o f   e a c h   u s e r  as w e l l  as t h e  
coord inate  systems  and  parameters  avai lab le.  

A t  t h e   b e g i n n i n g   o f   t h e   t a p e ,   t h e r e   a r e   t w o   p h y s i c a l  
r e c o r d s   c o n t a i n i n g  BCD in fo rmat ion .   Fo l   low ing   these  two 
r e c o r d s   a r e   t h e   t r a j e c t o r y   d a t a .  Each l o g i c a l   " s a v e "  
r e c o r d   c o n s i s t s   o f   f o u r   p h y s i c a l   r e c o r d s .   A p p r o p r i a t e  
f l ags   a re   p rov ided   t o   s igna l   t he   beg inn ing   and   t he   end  
o f   t h e   t r a j e c t o r y   d a t a .  The f o r m a t   o f  each  phys ica l  
r e c o r d   h a s   t h e   f o l  1 o w i   n g   c h a r a c t e r i s t i c s  : 
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Revision 
RECORD #1 

This  record  consists of 252 words and contains  the  6-letter 
BCD mnemonics of a1 1 trajectory  variables  available 
from the l i s t  given i n  PC-262.04, Pioneer F/G: Trajectory 
Data and User Requirements. See Figure  3.1.3  sheet 1 .  

RECORD #2 

(1 

( 2) 

This i s  a dummy record  consisting of 140 words. See Figure (1 1 
3.1.3,  sheet 1 .  

RECORD #3 

Physical  records  #3 th rough  #6 are grouped together  as one 
logical  "save"  record. These 4 records  are  repeated  for each 
time p o i n t  requested by the  user i n  his i n p u t .  There are 28 
words i n  Record #3. The initial  logical  ' 'save"  record is  
signaled by the  presence  of  the number  3777777777778 in word 
three.  Thereafter,  for each logical  "save"  record  fol lowing 
the   in i t ia l  one, word three of physical Record #3 w i  11 
contain  zeroes. Following the  last  logical  "save"  record, 
physical  record #3 i s  repeated w i t h  the end of data  signal  led 
by the  presence  again of 3777777777778 i n  word three. The end 
of data i s  n o t  terminated by an end-of-file. 

RECORD #4 

There are 252 words i n  this record.  This  record  contains  the 
actual  values of the  trajectory  variables. With the  exception of 
words 7 and 8, all  variables  are double precision  quantities 
represented by two consecutive words comprising the UNIVAC 
1108 double precision  representation.  Figure  3.1.3,  sheet 2 ( 1 )  
describes  the format  of  records #3 and #4. The numbering 
scheme  shown as record #4 is   consistent w i t h  the numbering of 
the  variables on the l i s t  given i n  PC-262.04. (1 

Example: Words 23 and  24 both contain  the  numberlo. ( 2 )  

This  designates  the  location of t he   f i r s t   ha l f  and the 
second half of the double precs'sion  value for  variable 
# lo ,   iner t ia l  azimuth angle (INAZIM). ( 2 )  

Words 7 and 8 are two integers  containing  the  value  of 
variable #3, the Gregorian  calendar  date. The format  of the 
representation i s  vigesimal and i s  described below: 
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(WORD 7) bbYYYYMMDDDD 

(WORD 8 )  bbHHNNSSPPPP 

where: Y Y Y Y  - y e a r  
MM - month 
DDDD - day 
HH - hour 
NN - minute  
ss - second 
PPPP - p a r t s   o f  a second 

Example:  March 3, 1972, a t   1 8   h o u r s  22 minutes  and  32.8 
seconds 

bbl972030003 
bbl82232.8000 

RECORD #5 AND RECORD #6 

Record #5 con ta ins  an a d d i t i o n a l   s e t   o f   p a r a m e t e r s   t h a t   a r e  
r e f e r r e d   t o  as "programmable  var iab les"   and  represents  an 
op t i on   capab i  1 i ty i n   t h e  DPTRAJ Program. The f o r m a t   f o r  
t h i s   d a t a   a r e   g i v e n   i n   F i g u r e  3.1.3  sheet 3, A d e s c r i p t i o n  
o f   t h e s e  parame-bers i s   g i v e n   i n  PC-262.04, P ioneer  F/G: 
T r a j e c t o r y   D a t a  and  User  Requi  rements. 

Record #6 i s  a dummy record   and  conta ins  252 words. See 
F i g u r e  3.1.3 sheet  3. 

Two i m p o r t a n t   f a c t s  s houl  d be r e a l  i zed. 

1. BCD convers ion   codes   f o r   t he  UNIVAC 1 1 0 8   a r e   d i f f e r e n t  
f r o m   t h e  BCD codes o f   t h e  IBM machine. 

2. Doub le   p rec i s ion  numbers i n  FORTRAN V a re   represented  
t o   t h e  base 20008. 

3.1 3.2 Deleted. 

3.1.3.3 DPTRAJ T ra jec to ry   Da ta   f o r   P ioneer -Sa tu rn .   Fo r   t he   P ioneer  
Saturn  phase o f   P i o n e e r  11, DPTRAJ t r a j e c t o r y   " s a v e "   t a p e s  

Revi s i  on 

will be'  generated t o   c o v e r   t h e   t r a n s f e r ,   e n c o u n t e r  and 
p o s t - e n c o u n t e r   p e r i o d s   o f   f l i g h t .   W i t h   o n e   e x c e p t i o n   t h e  
fo rma t ,   reco rd   s i ze   and   word   ass ignmen ts   f o r   t hese   t apes   sha l l  
b e   i d e n t i c a l   t o   t h a t   s p e c i f i e d   i n   s e c t i o n  3.1.3.1.6. As 
shown below,  seven  mnemonics i n   r e c o r d  #1   ( see   f i gu re  3.1 a 3) 
a r e   d i f f e r e n t   f o r   t h e   P i o n e e r   S a t u r n   ' ' s a v e ' '   t a p e .  

6 



Pioneer F/G 
"Save" Tape 

Section No. 3.1.4 

Orig. Issue Date 9/1/71 
Revision No. 2 (1/15/76)  

DOC. NO. PC-262.01 

Revisiorl 
Pioneer Saturn 
"Save" Tape 

ES5 changes t o  ES6 
SE5 S E6 
S5E S6E 

A5SP A6SP 
S5P S6 P 

A5ASD A6ASD 

I I  

II 

II 

II 

II 

A complete l i s t  of the  Pioneer Saturn "save"  tape  variables 
i s  provided  in PC-262.05, Pioneer Saturn:  Trajectory Data 
User  Requi rements. 

3.1.4  Simulation/Test Data Tapes. Tapes will be generated by 
JPL t o  validate  the performance of the  off-line d a t a  
processing system.  These, in  general,  shall conform as 
closely  as  possible t o  the formats  given  in  Figures  3.1.1 
3.1.2 and 3.1.3. 
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3.2 XDS SIGMA 5 OUTPUT DATA TAPES 

3.2.1 Experimenter Data Record ( E D R ) .  The requirements f o r  the 
EDR for  each experimenter/user  are covered in  detai 1 in 
specification PC-262.03, ent i t led Pioneer F Data User 
Requi rements. This includes  the  requirements of  the 
Pioneer  Project s t a f f .  Figure 3.2.1  gives  the 
organization for the  fixed header d a t a  w h i c h  shall 
precede a1 1 users  data. 

3.2.2  Simulation/Test Data Tapes. Simulation/test d a t a  tapes 
shall  be generated by  the POLDPS t o  aid each of the 
experimenters/users i n  validating  thei r respective d a t a  
processing  system. This shall be subdivided i n t o  
categories o f  tapes  generated. 

3.2.2.1 Cate or I .  The intent of the Category I tape i s  t o  
e c o m p a t i b i l  i ty between the computer a t  ARC and 
the computer a t  each users d a t a  f a c i l i t y .  The tape  shall 
be written  in  the  proper  density, mode, appropriate  f i le 
definition and length  along  with  necessary  control words, 
and appropriate  record  length  definition. No attempt 
shall be  made t o  provide  realism  in  the d a t a  other t h a n  
those  factors given  above. The d a t a  contained  in  the f i r s t  
3 files  shall  contain d a t a  as  indicated  in Figure 3.2.1. 
File 4 shall  contain an appropriately  defined code 
such as alternating 1 ' s  and 0 ' s  for the  science d a t a .  
The format for each user i s  given i n  PC-262.03, Pioneer 
F Data User Requirements. 

*h user  with  the most representative d a t a  for 
his  instrument  as is   possible.  These d a t a  may be obtained 
from the  Simulation System or from the  live  spacecraft 
during system testing a t  TRW. A test  telemetry M D R ,  
generated for ARC by the DSN shall be used t o  validate 
the POLDPS as a total  system and declare i t  as operational . 
Subsequent o u t p u t  o f  POLDPS will be sent t o  each user t o  
more fully  validate  his system and insure a workable and 
operational  interface. As stated  previously each user 's  
format  requirements  are given in PC-262.03, Pioneer F 
Data  User  Requi rements . 

3.2.2.2 Cate or 11. The intent o f  the Category I1  tape i s  t o  
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Revi s i  on 

I n   a d d i t i o n   t o   t h e   t e l e m e t r y   d a t a  a r e p r e s e n t a t i v e  
t r a j e c t o r y   d a t a   t a p e   s h a l l  be generated  for   each  user  
i n   t h e   f o r m a t  and d e n s i t y   r e q u i r e d   f o r   h i s   d a t a  
p r o c e s s i n g   f a c i l i t y .  The d e t a i  1s f o r  each  users 
fo rmat  and t h e   c o n t e n t   o f   t h e   t a p e   a r e   g i v e n   i n  
PC-262.04, P ioneer  F Trajectory   Data  Requi rements.  
The r e o r e s e n t a t i  ve t ra . iec to rv   taPe  wh ich  will be 
s e n t   t o  each u s e r   f o r  check b u t  of h i s   s y s t e m   s h a l l  
be  generated  f rom a nominal   Pioneer F t r a j e c t o r y  
and p rov ided   by   t he   P ioneer   Nav iga t i on  Team. The 
i n p u t   t a p e   f o r m a t  i s  shown i n   F i g u r e   3 . 1 . 3   o f   t h i s  
s p e c i f i c a t i o n .  

3.3 DOCUMENT CONTROL 

T h i s   s p e c i f i c a t i o n   s h a l l  be s u b j e c t   t o   r i g i d  document c o n t r o l  
by NASA/ARC. I n   t h e   e v e n t  changes a r e   r e q u i r e d   t o   t h i s  
s p e c i f i c a t i o n ,   r e p l a c e m e n t ,   o r   a d d i t i o n a l  pages will be 
f u r n i s h e d   b y  NASA/ARC. Replacement o r   a d d i t i o n a l  pages wi 11 
be a p p r o p r i a t e l y  1 a b e l e d   t o   i n d i c a t e  change  and  dates  of 
changes. 

4. PRODUCT ASSURANCE PROVISIONS 

Not  appl  i cab1  e. 

5. HANDLING, SHIPPING,  AND STORAGE 

N o t   a p p l i c a b l e .  

6. NOTES 

6.1 ABBREVIATIONS 

See S e c t i o n   6 . 1   o f  PC-262.00 e n t i t l e d ,   P i o n e e r   O f f - L i n e  
Data  Processing  System a t  ARC. 

6.2 GLOSSARY  OF TERMS 

See S e c t i o n   6 . 2   o f  PC-262.00 e n t i t l e d ,   P i o n e e r   O f f - L i n e  
Data   Process ing   Sys tem  a t  ARC. 
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- WORD 

1 
8 

1 5  
22 
29 
3 6  

4 3  
5 0  
5 7  
6 4  

7 1  
7 8  

a 5  
9 2  

99 
1 0 6  
113 
1 2 0  
1 2 7  
1 3 4  

1 4 1  
1 4 8  

1 5 5  
1 6 2  

169 
1 7 6  

1 8 3  
190 
1 9 7  
204 

WORD 

1 

- 

PHYSICAL RECORD DESCRIPTION 

RECORD #1  (252 WORDS) 

NOT USED 
ETMUTC 

DECPRO 
RTASCM 

CELLNE 
NOT  USED 

XPHSFF 
YP lSFF 

ZP2SFF 
B2MAGV 

E1 LONP 
B2PTHP 

CPSANG 
SPB2AN 

CONECL 

CLCKEC 

NOT USED 

NOT  USED 
NOT USED 
NOT  USED 

DXPl  

DY E l  

XM1 
NOT  USED 

XE1 
Y S 1  
SE5 
E5P 

A5ASD 

NOT  USED 
NOT  USED 

RTASCP 
HRANGP 

XSCSEL 
XPGSFF 

YPHSFF 
ZP1  SFF 

DXP2SF 
EALATP 

B1  VELP 
B2AZIP  

MOPSAN 
B1 EPAN 

CLCKCP 

CONEl  E 

NOT  USED 
NOT  USED 
NOT  USED 
NOT  USED 

DYPl 
DZE l  

YM1 
NOT  USED 

YE1 
zs1 
S5E 
ESM 

NOT USED 

ETSP50 
RANGRP 

REARSU 
HEIAGVP 

YSCSEL 
YPGSFF 

ZPHSFF 
DXPlSF  

DYP2SF 
EALONP 

B1  PTHP 
EPBl  AN 

B1  PB2A 
B2EPAN 

CONEEl 

CLCKl E 

NOT  USED 
NOT USED 
NOT  USED 
NOT USED 

DZPl  

RE1 

ZM1 
NOT  USED 

ZE l  
DECSl 

MS P 
EYS 

NOT  USED 
-- WORDS 204 THROUGH 2 5 2  ARE NOT USED -- 

JULDAT 
MAGVEL 

DECSUN 
HINPTH 

ZSCSEL 
ZPGSFF 

DXPHSF 
DYPlSF 

DZPZSF 
EAVELP 

B l A Z I P  
EPB2AN 

MOEPAN 
CONECE 

CLCKEl 

CONEl  2 

NOT  USED 
NOT  USED 
NOT  USED 
NOT  USED 

XE1 
DECEl 

x s 1  
NOT  USED 

XM1 
RASl 

SYP 

MES 

NOT  USED 

V I  GDAT 
INPATH 

RTASCS 
CELLTP 

SPSEXY 
DXPGSF 

DYPHSF 
DZP lSF  

BlYAGR 
EAPTHP 

B2LATP 
EPSUAN 

SEPANG 
CLCKCE 

CONEE2 

CLCKl2  

NOT  USED 
NOT  USED 
NOT  USED 
XP1 

Y E l  
RAE1 

YS1 
NOT USED 

YM1 
V IS1  

EMP 
EASD 

NOT  USED 

TFLANC 
I N A Z I Y  

REARM0 
CELLNP 

LNPSEL 
DY PGSF 

DZPHSF 
XP2SFF 

B1 MAGV 
EAAZ I P 

B2LONP 
EPMOAN 

ESPANG 

CONECl 
CLCKE2 

CONEl  C 

NOT USED 
NOT  USED 
NOT  USED 

Y P1 

Z E l  
V I E 1  

zs1 
NOT  USED 

ZM1 
LONSl 

A5SP 
SASD 

NOT  USED 

T F I N J E  
REARPR 

DECMOO 
CELLTE 

NOT  USEO 
DZPGSF 

XPlSFF 
YP2SFF 

BZMAGR 
B1  LATP 

BZVELP 
CPEANG 

SPBlAN 
CLCKCl 

CONEEC 
CLCKlC 

NOT  USED 
NOT  USEO 
NOT  USED 
ZP1 

DXEl 
LONE1 

NOT  USEO 
RS1 

x s 1  
ES5 

S5P 
MASD 

NOT  USED 

RECORD #2 ( 1 4 0  WORDS) 

-- WORDS 1 THROUGH 1 4 0  ARE NOT  USED -- 

TRAJECTORY  PHYSICAL  RECORD 
DESCRIPTION  (RECORD #1 

AND #2) 
t-  FIG. 3.1 . 3  



- WORD 

1 
a 

1 
a 

15  
22 
29 
36 
4 3  
50 
57 
64  
71 
78 
a 5  
9 2  
99  

106 
1 1 3  
1 2 0  
127  
134 
141 
1 4 8  
155  
162 
169  
176  
1 a 3  
190 
1 9 7  
204 
21 1 

218  
225 

NOT USED NOT USED 377777777777, NOT USED NOT USED NOT USED NOT USED 

-- WORDS a THROUGH 2 8  NOT USED - -  

RECORD P4 (252  WORDS) 

NOT USED 

3 
NOT USED 

9 
1 3  
16  
20 
2 3  
27 
30 
32 
35  
39 
42 
46 
49 
5 3  
56 
60  
6 3  
67  
70 
74 
77 
a1 
a 4  
aa 
91 
9 5  
9 8  

102 
105  

NOT USED 

4 
NOT USED 

10  
1 3  
1 7  
20 
24 
27 
31 
32 
36 
39 
4 3  
46 
50 
5 3  
57 

60  
64  
67  
71 
74 
78 

a5 
aa 

81 

92 
95 
99  

102  
106 

1 
4 
7 

1 0  
1 4  
1 7  
21 
2 4  
28  
31 
33  
36 
40 
4 3  
47 
50  
54 
57 
61 
6 4  
6 8  
71 
75 
7 8  
82 
a5 
a 9  
92  
96  
99 

I 0 3  
IO6 

1 
5 
7 

11 
14  
l a  
21 
25 
28  

NOT USED 

33  
37 
40 
44 
47 
51 
54 
5 8  
61 
6 5  
6 8  
72 
75 
79 
82 
86 
a 9  
9 3  
96 

100 
1 0 3  
107  

2 
5 
a 

11 
1 5  
l a  
22 
25 
29 

NOT USED 

34 
37 
41 
44 
48 
51 
55  
5 8  

62  
65  
69  
72 
76 
79 
83 
86 
90  
93  
97  

1 0 0  
104  
107 

2 
6 
8 

12 
1 5  
19 
22 
26 
29 

NOT USED 

34 
3 8  
41 
45 
48 
52 
55  
59 
62  
66 
69 
73  
76 
ao 
a 3  
87 
90  
94 
97 

101 
104 

NOT USED 

3 
6 
9 

12  
15  
1 9  
2 3  
26 
30 

NOT USED 

35 
3 8  
42 
45  
4 9  
52 
56 
59 
6 3  
66  
70 
7 3  
77 
ao 
a 4  
87 
91 
94  
9 8  

101 
1 0 5  

NOT USED 

-- WORDS 225 THROUGt; 252 ARE NOT USED --  

- T R A J E C T O R Y   P H Y S I C A L   R E C O R D  - D E S C R I P T I O N   ( R E C O R D  #3 - 
- 



WORD 

1 
8  

1 5  

22 
29  

3 6  
43  

50 
57 

64 

71 
78 
8 5  

9 2  
99 

1 0 6  

1 1 3  
1 2 0  

1 2 7  
1 3 4  

141  
1 4 8  

- 

- WORD 

1 

RECORD #5 ( 2 5 2  WORDS) 

NOT USEO 
NOT USED 

NOT  USEO 

NOT  USED 
1 1 0  

1.1 4  
1 1 7  

121  
1 2 4  

1 2 8  

NOT  USEO 
NOT USED 

131  

1 3 5  

1 3 8  
1 4 2  

1 4 5  
1 4 9  

1 5 2  
156 
1 5 9  

NOT USEO 
NOT  USED 

NOT USED 

NOT  USED 
1 1 1  

1 1 4  
1 1 8  

121 
1 2 5  

1 2 8  

NOT USEO 
NOT  USEO 

1 3 2  

1 3 5  

1 3 9  
1 4 2  

1 4 6  
1 4 9  

1 5 3  
1 5 6  

1 6 0  

NOT USED 
NOT  USED 

NOT  USEO 

1 0 8  
111  

1 1 5  
1 1 8  

1 2 2  
1 2 5  

1 2 9  

NOT USED 

NOT  USED 
1 3 2  

1 3 6  

1 3 9  
1 4 3  

1 4 6  
150 

1 5 3  
1 5 7  

1 6 0  

NOT USED 
NOT USEO 

NOT  USED 

1 0 8  
1 1 2  

1 1 5  
1 1 9  

1 2 2  
1 2 6  

1 2 9  
NOT  USEO 

NOT USED 
133 

1 3 6  
1 4 0  

1 4 3  

147 
1 5 0  

1  54 
157 

NOT  USEO 
-- WORDS 1 4 8  THROUGH 252 ARE NOT  USEO -- 
RECORD #6 ( 2 5 2  WORDS) 

NOT USEO 
NOT  USED 

NOT USED 

1 0 9  
1 1 2  

116 
1 1 9  

1 2 3  
126 

1 3 0  

NOT  USEO 
NOT  USED 

1 3 3  

1 3 7  

1 4 0  
1 4 4  

147 
151 
154 
1 5 8  

NOT  USED 

NOT  USEO 
NOT USEO 

NOT  USED 

1 0 9  
113 

1 1 6  
1 2 0  

1 2 3  
1 2 7  

1 3 0  
NOT  USEO 

NOT  USEO 

1 3 4  

1 3 7  

141  
1 4 4  

1  48 
151  

155 
1 5 8  

NOT  USED 

NOT  USEO 
NOT USED 

NOT USED 

1 1 0  
1 1 3  

117 
1 2 0  

124 
127 

NOT USED 

NOT USED 
131 

134 
138 

141  

1 4 5  

1 4 8  
1 5 2  

155 
1 5 9  

NOT  USEO 

~ ~~ ~~ 

-- WORDS 1 THROUGH 252 ARE NOT USED -- 
I 

..REPRODUCED FROM - - TRAJECTORY PHYSICAL RECORD - DESCRIPTION (RECORD #5 - - - 



TRAJECTORY DATA USER REQUIREMENTS 
SPECIFICATION PC-262.04 



1. 

2.  

2 .1  

2.2 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Ames Research Center 

Moffett  Field, C a l i f o r n i a  94035 

PIONEER PROGRAM 

SPECIFICATION  PC-262.04 

Pioneer F/G Trajectory Data User  Requi rements 

December 20, 1971 

SCOPE 

Specification PC-262.04 describes  the  detailed  requi rements f o r  
processing  the  Navigation Team-prepared Trajectory Data "Save" 
Tape a t  Ames Research Center on the XDS Sigma 5 computer. 

APPLICABLE DOCUMENTS 

NASA/ARC SPECIFICATIONS 

PC-262.00, Pioneer F/G: Off-i.ine Data Processing System a t  A R C  

PC-262.01, Pioneer F/G: Off-Line Data Processing System Detailed 
Processing  Requirements. 

PC-262.02, Pioneer F/G: Input a n d  O u t p u t  Tape Requirements 

PC-262.03, Pioneer F/G: Data  User Requirements 

PC-262.05, Pioneer  Saturn:  Trajectory Data  User Requirements (2 1 

PC-261.00, Pioneer F/G: On-Line Ground Data  System Software 
Speci  f i cation - General 

NASA/JPL DOCUMENT 

Constants and Related  Information fo r  Astrodynamic Calculations, ( 2 )  
1968, J e t  Propulsion  Laboratory,  Technical  Report 32-1306. 



Section No. 3. 
DOC.  NO. PC-262.04 
Orig. Issue Date  
Revision Ho. 

Revision 

3. GENERAL PROCESSING REQUIREMENTS 

The source of the  user's  trajectory  data  will be the o u t p u t  ( 2 )  
of the JPL  DPTRAJ "save"  tape  as  defined  in PC-262.01 , Pioneer F/G: 
I n p u t  and O u t p u t  Tape Requirements.  This' tape i n  a d d i t i o n  t o  being 
the  source  for each user's  trajectory  requirements,  shall  also 
provi de a capabi 1 i ty t o  cal cul ate  the  "round-tri p-1 i ght-time: 
(RTLT) required  in each user ' s  EDR. A description of the  parameters 
i s  given in  section 3.1 of this   specif icat ion.  

3.1 DPTRAJ  TRAJECTORY SAVE TAPE VARIABLES 

Each regular  record of the DPTRAJ save  tape  contains  time  annotated 

the  available  parameters. 
, trajectory  parameters. The following l i s t  describes and defines 

BCD - NAME TIME GROUP 

ETSP50 ( 1 )  Time pas t  Oh JANUARY 1 ,  1950 (sec)* 

J UL DAT (2)  Julian Date (days) 

VIGDAT ( 3 )  Gregorian  calendar  date  (yr, mo, day, hr, 
min, sec) 

TFLANC (4)  Ti me from 1 aunch (sec) 

TFINJE (5 )  Time from i n i t i a l  epoch o f  t ra jectory  (sec)  

ETMUTC ( 6 )  ET-UTC (set)** 

*The time reference i s  ET (ephemeris  time) 

**ET and UTC (Uni versa1 Time Coordinated). 

2 



S e c t i o n  Pio. 3.1.1 
DW. ria. ?C-?6?. n4 
Grig. Issri? Date 12/20/71  -.. 

Revision ru’o. 2(1 /15 /76)  
R w i s i m  

3.1.1  Geocentric. The following  parameters  are  defined  in  the 
iner t i  a1 spherical  coordinate system  described on Figure 
3.1.1. For th i s  group the  reference body is   the  Earth a n d  
the  plane of reference i s  t h e  Earth’s  true  equator of date. 

RANGRP 

MAGVEL 

IN PATH 

INAZIM 

REARPR 

DECPRO 

RTASCP 

REARSU 

DECSUN 

RTASCS 

REARM0 

DECMOO 

RTASCM 

Range ra te  (km/sec) ; the time ra te  o f  change ( 2 )  
of the magnitude o f  the  radius  vector 

Speed of the  spacecraft (km/sec) (2 )  

Iner t ia l   f l igh t  p a t h  angle  (deg) ( 2 )  

Iner t ia l  azimuth angle  (deg) (2 )  

Radius to  the  spacecraft (km) (2 1 
Declination of the  spacecraft  (deg) ( 2 )  

R i g h t  ascension o f  the  spacecraft  (deg) (2)  

Earth-Sun distance ( k m )  

Declination of  the Sun (deg) 

R i g h t  ascension of the Sun (deg) 

Earth-Moon distance ( k m )  

Declination of the moon (deg) 

R i g h t  ascension o f  the moon (deg) 

3.1.2 He1 iocentri c. For t h i s  group of  parameters there   are  two 
coordinate  systems  centered a t  the Sun. 

The following  parameters  are  defined i n  the  inertial   spherical  
coordinate system  described on Figure 3.1 . l .  For t h i s  group 
the  reference body i s   t he  Sun and the  plane o f  reference i s  
the   t rue   ec l ip t ic  of ‘da te ,  

HRANGP (20) Radius t o  the S/C (km) 

HMAGVP (21 ) Speed of  the S/C (km/sec) 

HINPTH (22)  Iner t ia l   f l igh t  p a t h  angle  (deg) 

.CELLTP (23)  Celestial  lati  tude o f  the S/C (deg) 

CELLNP (24)  Celestial 1 ongi  tude of the S/C (deg) 

3 



Section No. 3 .1 ,3  

Oria .  Issue Gate I2/20/ / 1 
DOC. r.10. PC-262. 04 

CELLTE (25) Celesti a1 l a t i  tude o f  the Earth ( d s g )  

CELLNE (26)  Celestial  longitude o f  the  Earth  (deg) 

The fol lowing parameters  are  defined  in  the Sun-Earth 
Cartesian  coordinate  system  described on Figure  3.1.2. 

'XSCSEL (27)  X-component o f  the S/C i n  the Sun-Earth 
system ( km) 

YXCSEL (28) Y-component of the S/C i n  the Sun-Earth 
sys tem ( k m )  

ZSCSEL (29) Z-component of the S/C i n  the Sun-Earth 
system ( k m )  

SPSEXY (30) Sun-S/C distance i n  the X-Y plane  of 
the Sun-Earth  system ( k m ) ;  the  projection 
of  the Sun-S/C vector onto  the X-Y plane 

LNPSEL (31 ) Longitude o f  the S/C i n  the Sun-Earth system 
(deg 1 

3.1.3  Inerti a1 Cartesian. The f o l  lowing parameters  represent 
Cartesian pos i t i on  and velocity  vectors  of  the S/C from 
the  Earth, Sun,  Jupi ter  and  Mars. Figure  3.1.3  describes 
the i nerti  a1 cartesi  an coordinate  system. The plane of 
reference  for  these  parameters i s  the mean ec l ip t i c  of 1950.0. (2)  

XPGSFF (32) X-component of the S/C (Earth 'centered) (km)  

YPGSFF (33) Y-component of  the S/C (Earth centered) ( k m )  

ZPGSFF (34) Z-component of  the S/C (Earth  centered) ( k m )  

DXPGSF (35) A-time ra te  of change in  the X-component 
(km/sec) 

DYPGSF (36) \i-time rate  of change i n  the Y-component 
(km/sec) 

DZPGSF (37) i- t ime  rate o f  change i n  the Z-component 
(km/sec) 

X PHSFF (38) X-component of  the S/C (Sun centered) 
(km)  

Y PHSFF (39) Y-component o f  the S/C (Sun centered) (km) 

4 



S e c t i o n  No. 3.1 .3  

Orig. Issue Date 12/20/71 
DOC. ria. PC-763.04 

ZPHSFF 

DX PHS F 

, D Y  PHSF 

DZPHSF 

XP1 SFF 

YP1 SFF 

ZP1 SFF 

DXPl SF 

DYPl SF 

DZPl SF 

XPZSFF 

YPZSFF 

Revi s i  on No. 
Revi s i  on 

(40) Z-component of the S/C (Sun centered) 

(41)  i-time  rate o f  change i n  the X-component 

( k m )  

(km/sec) 

(42)  ?-time rate o f  change i n  the Y-component 

(43)  i-time  rate o f  change i n  the Z-component 

(km/sec) 

(km/sec) 

(44) X-component o f  the S/C (Jupiter  centered) 
(km 1 

(45) Y-component of the S/C (Jupiter  centered) 
( k m )  

(46) Z-component o f  the S/C (Jupiter  centered) 

(47) i-time  rate o f  change i n  the X-component 

(48) 'i-time rate  of  change i n  the Y component 

(49) i-time  rate of change i n  the Z component 

( k m )  

(km/sec) 

(km/sec) 

(km/sec) 

(50) X-component o f  the S/C (Mars centered) 
( k m )  

(51) Y-component o f  the S/C (Mars Centered) 
( k m )  

ZPZSFF (52) Z-component o f  the S/C (Mars Centered) (km)  

DX P2 SF (53) i- t ime  rate o f  change i n  the X-component 
(km/sec) 

DYPZSF (54)  'i-time ra te  of change i n  the Y-component 
(km/sec) 

DZPZSF (55)  i-time  rate of change i n  the Z-component 
(km/sec) 

5 



Section No. 3.1.4 
Doc. PJO. ~r-763.04 
Orig. Issue 'Date 12/20/71 
Revision No. 2 (1 /15 /76 )  

Revi s i  on  

Additional  ly : 

B1 MAGR (56)  Jupiter-S/C  distance (km) 

B1 MAGV (57)  Velocity  of  the S/C with respect  to 
Jupi ter  (km/sec) 

BZMAGR (58) Mars-S/C distance ( k m )  

B2MAGR (59) Velocity of the S/C w i t h  respect  to 
Mars (km/sec) 

3.1.4 Body-Fixed. The fol lowing parameters are  referenced  to a 
r o t a t i n g  coordinate, system fixed t o  either  the  Earth,   Jupiter,   or 
Mars. The mathematical models of the body-fixed  system 
(equator, prime meridian,  rotational dynamics) are  defined 
i n  section 2.2. The body-fixed  coordinate  system i s  shown ( 2 )  
on Figure  3.1.4. 

- EARTH - 
EALATP (60)  Latitude o f  the S/C (deg) 

EALONP (61 ) Longitude of the S/C (deg) 

EAVELP (62)  

EAPTHP (63) 

EAAZ I P (64 1 
- JUPITER - 
B l  LATP (65 1 
B1 LONP (66 1 
B1 VELP (67 1 
B1 PTHP (68) 

BlAZIP (69 1 
- MARS - 

B2LATP (70) 

BZLONP (71 1 
BZVELP (72 )  

Veloci ty  of the S/C (km/sec) 

Body-fixed p a t h  angle (deg ) 

Body-fixed azimuth angle  (deg) 

Latitude of the S/C (deg) 

Longitude of the S/C (deg) 

Velocity  of  the S/C (km/sec) 

Body-fixed path  angle  (deg) 

Body-fixed azimuth angle  (deg) 

Lat i  tude of the S/C (deg) 

Longitude of the S/C (deg) 

Velocity  of  the S/C (km/sec) 

6 



Section No. 3.1.5 

O r i g .  Issue Gate 12/20/71 
DOC.  ?io. pC-26z.04 

Revision No. 
Revi s i  on 

BZPTHP (73) Body-fixed p a t h  angle  (deg) 

B2AZ I P (74) Body-fixed azimuth angle  (deg) 

3.1.5 Angles (all  the  angles  are  in  degrees). This group contains 
two types o f  angles. 

( a )  Three body angles 
( b )  Cone and  Clock angles. 

The following  1 i s t  o f  parameters  represent  the  angles 
between two radius  vectors from the same vertex. As an 
example the  Earth-S/C-Jupiter  angle i s  the minimum angle 
between the  S/C-to-Earth  vector and the  S/C-to-Jupiter 
vector  (see  Figure  3.1.5  sheet 1 ) .  

EPBl AN 

EPBZAN 

EPSUAN 

EPMOAN 

CPEANG 

CPSANG 

MOPSAN 

B1 PB2A 

MOEPAN 

SEPANG 

ESPANG 

SPBl AN 

SPBZAN 

B1 EPAN 

B2EPAN 

Earth-S/C-Jupiter 

Earth-S/C-Mars 

Earth-S/C-Sun 

Earth-S/C-Moon 

Canopus-S/C-Earth 

Canopus-S/C-Sun 

Moon-S/C-Sun 

Jupi ter-S/C-Mars 

Moon-Earth-S/C 

Sun-Earth-S/C 

Earth-Sun-S/C 

Sun-S/C-Jupi t e r  

Sun-S/C-Mars 

Jupi ter-Earth-S/C 

Mars-Earth-S/C 

7 



Section No. 
Doc. No. P C - a U 4  

S 

Orig. Issue Date I2/20/ / 1 
Rev i  si  on Yo. 

Revi s i  on 

The following  parameters  represent the cone  and clock 
angles  for  three  different cone-clock  systems. On 
Figure  3.1.5  sheet 2 ,  the  typical cone-clock coordinate 
system i s  defined. 

- Sun-S/C-Canopus - 
CONECE (90) Cone angle o f  the Earth 

CLCKCE (91) Clock angle  of the Earth 

CONECl (92) Cone angle of Jupiter 

CLCKCl (93) Clock angle o f  Jupiter 

CONEC2 (94) Cone angle o f  Mars 

CLCKC2 (95) Clock angle  of Mars 

-Sun-S/C-Earth- 

'CONEEl (96) Cone angle o f  Jup i t e r  

CLCKEl (97) Clock angle o f  Jupi ter  

CONEE2 (98) Cone angle o f  Mars 

CLC KE2 (99) Clock angle  of Mars 

CONEEC (1 00) Cone angle o f  Canopus 

CLCKEC (101 ) Clock angle  of Canopus 

- Sun-S/C-Jupiter - 

CONEl E (102) Cone angle  of  the Earth 

CLC K1 E (103) Clock angle o f  the Earth 

CONEl 2 (104) Cone angle of Mars 

CLC K12 (105) Clock angle of  Mars 

CONEl  C (106) Cone angle o f  Canopus 

CLCKl  C (107) Clcck angle o f  Canopus 

8 



Section No. 3.1.6 
Doc. No. 
Orig. Is 
R e v i s i o n  

PC-262.04 
_ -  

sue Date 12/20/71 
No. 2 (1 /15 /76)  

Revi s i  on 

3.1.6 Programmable  Vari ables. The fol 1 owing parameters were 
selected from the DPTRAJ o u t p u t  using  the "programmable 
variable" o p t i o n  and are  included on the  save  tape. 

The following  parameters (108 - 119)  are  Cartesian 
position and velocity  vectors o f  the  spacecraft and the 
Earth w i t h  respect  to an iner t i  a1 coordinate  system 
centered a t  Jupi ter .  Figure 3.1.3 describes  the  system. 
The plane of reference  for  these  parameters i s  the 
Earth 's  mean equator of  1950.0.  Parameters 125 - 130 
are  also  defined i n  this system. 

XP 1 

Y P1 

ZP1 

DXPl 

D Y  P1 

DZ P1 

X El 

Y El 

ZEl 

DX El 

DY El 

D Z E l  

X-component of the  spacecraft ( k m )  

Y-component of the  spacecraft (km)  

Z-component o f  the  spacecraft (km)  

i-time  rate of change i n  the X-component 
(km/sec) 

t-time  rate o f  change i n  the Y-component 
(km/sec) 

i-time  rate o f  change i n  the Z-component 
(km/sec) 

X-component o f  the Earth (km) 

Y-component of the Earth (km) 

Z-component of the Earth ( k m )  

>i-time rate  of change i n  the X-component 
(km/sec) 

i-time  rate  of change i n  the Y-component 
(km/sec) 

i- t ime  rate o f  change i n  the Z-component 
(km/sec) 

The following  parameters (1 20 - ,123) are  defined i n  the 
Jupi  ter-centered  inertial  spherical  coordinate system w i t h  
the  Earth 's  mean equator of 1950.0  as  the  reference  plane 
(see  Figure  3.1.1). 

(2:  
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Section Mo. 3.1.6 
D O C .  140. PC-262.04 

. . . ~  

Orig.  Issue Date 12/20/ 71 
Revision ?lo. 2 (1 /15/76)  

Revi s i  on 

RE1 (1 20)  Distance from Jupiter t o  the  Earth (km) 

DECEl (121 ) Declination o f  the Earth (deg) 

RAE1 (1 22)  Right  ascension o f  the Earth (deg) 

VIE1 (1 23) Speed of the Earth (km/sec) 

The following  parameter (1 24 )  i s  defined  in  the  Jupiter- 
fixed  coordinate system shown on Figure  3.1.4. 

LONE1 (124)  Longitude o f  the Earth (deg) 

Parameters 125 through 130 are  defined i n  the  Jupiter- 
centered  inerti a1 cartesi  an coordinate system as previously 
noted  above. 

X M 1  (125) X-component of  the Moon ( k m )  

YM1 (126) Y-component of  the Moon ( k m )  

Z M  1 (127) Z-component o f  the Moon ( k m )  

xs1 (128) X-component of the Sun ( k m )  

YS1 (1 29) Y-component o f  the Sun ( k m )  

ZSl (130) Z-component of  the Sun (km) 

Parameter 131 i s  the magnitude of  the  Cartesian'  position 
vector  for  the S u n .  

RS1 (1 31 ) Distance t o  the Sun ( k m )  

The following  parameters (1 32 - 140)  are  Cartesian  position 
vectors  for  the Earth, Moon and Sun w i t h  respect  to an 
i nerti  a1 coordinate system centered a t  Jupiter.  Figure 3.1 - 3  
describes  the  system. The plane of reference f o r  these 
parameters i s  the mean e c l i p t i c  of 1950.0. 

X El (1 32) X-component of  the  Earth (krn) 

Y E l  (1 33) Y-component .of the Earth (km)  

ZEl (1 34) Z-component df the Earth ( k m )  

XM1 (1 35) X-component of the Moon , (km) 

10 



Section No. 3.1.6 

Rev i  s i  on 
YM1 (1 36) Y-component of  the Moon ( k m )  

ZM 1 (1 37) Z-component of the Moon ( k m )  

xs1 (1 38) X-component of  the Sun (km) 

YS1 (1 39) Y-component o f  the  Sun (km) 

zs1 (140) Z-component o f  the Sun ( k m )  

The following  parameters (1 41 - 143) are  defined i n  the 
Jupi  ter-centered  inerti a1 spherical  coordinate  system 
w i t h  the mean ecl ipt ic   of  1950.0 as  the  reference  plane 
(see Figure 3.1.1). 

DECSl (141)  Celestial  latitude of the Sun (deg) 

RASl (142)  Celestial  longitude of the Sun (deg) 

V I S 1  (1 43) Speed of  the Sun (km/sec) 

The fol lowing parameter  (144) is  defined i n the  Jupiter- 
fixed  coordinate system shown  on Figure  3.1.4. 

LONSl (144)  Longitude of the Sun (deg) (2 )  ~ 

The following  parameters (145 - 156)  represent  additional 
three body angles  (see  Figure 3.1.. 5 and the   ear l ie r  
discussion of these  angles). 

ES5 (145)  Earth-Sun-Jupiter  (deg) 

SE5 (1 46) Sun-Earth-Jupi t e r  (deg) 

S5 E (1 47) Sun-Jupi ter-Earth  (deg) 

MSP (148) Moon-Sun-spacecraft (deg) 

SMP (1 49) Sun-Moon-spacecraft (deg) 

. EMP (1 50) Earth-Moon-spacecraft  (deg) 

A5SP (1 51 ) Jupi  ter-Sun-spacecraft (deg ) 

s5 P (1 52) Sun-Jupi ter-spacecraft  (deg) 

E5 P (1 53) Earth-Jupiter-spacecraft  (deg) 

ESM (1 54) Earth-Sun-Moon (deg) 

11 
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Revision 

EMS ( 1  55)  Earth-Moon-Sun ( d e g )  

MES (1  56) Moon-Earth-Sun (deg) 

The following  four  parameters (1  57 - 160) are angu la r  distances 
subtended by the  semi-diameters of the E a r t h ,  S u n ,  Moon and  
Jupiter  as seen from the  spacecraft  (see  Figure 3.1.6).  

EAS D (1  57)  Angular seni-di ameter  of the Earth (deg) 

SASD (158) Angular semi-diameter o f  the Sun (deg) 

MAS D (1 59) Angular semi-diameter o f  the Moon (deg) 

ASASD (160) Angular semi-diameter of Jupiter  (deg) 

3.1.6.1 Deleted. (2 )  

3.2 OUTPUT TRAJECTORY DATA USER REQUIREMENTS 

The experimenter  shall  either  receive a copy of the DPTRAJ "save" ( 2 )  
tape  or  a  processed  tape  created  according  to  the  individual 
format  requirements summarized in  sheet 1 of f igure 3.2. The 
"processed"  tape, as shown  by sheet 2 of f igure 3.2, shall  be 
made up of th ree   f i l es  of information. 

3.2.1 Header File. The Header File  shall  contain  logistics 
type of information and shall  serve  to  identify  the 
''processed''  trajectory  tape as t o  content,  date of 
generati on,  etc.  

3.2.2 Compendium File.  This f i le   shal l   contain  a   l is t ing o f  a l l  ( 2 )  
the requested  parameters on the  "processed"  trajectory  tape. 
I t  shall  contain  the acronym for  the  parameter and  the 
cal l ing sequence order. Of the 156 parameters  selected  for  the 
''processed''  tape, 127  shall  be taken direct ly  from the  "save" 
tape and 29 shall  be  computed from other  variables  also 
found on the  input  "save"  tape. A complete 1 i s t  of para-  
meters  in  the  proper  order  together  with a description, 
mnemonic and computation  requirement for   those  to  be derived 
i s  shown i n  f igure 3.2-a. 

3.2.3 Trajectory Data File. This f i le   shal l   contain the spec i f ic  ( 2 )  
value of  each parameter t h a t  each user has se lec ted   for  
use w i t h  his EDR data. 

12 



Section No. 3.3 
Doc. No. PC-262.04 
Orig. Issue Date 12/30/77 
4evision No. 

Rwi s i  on 

3.3 DOCUMENT CONTROL 

This specification  shall  be subject t o  r i g i d  document control 
by NASA/ARC. In the  event changes are  required t o  t h i s  
specification, rep1  acement, or additional pages wi 11 be 
furnished by NASA/ARC. Replacement or additional pages w i  11 
be appropriately  labeled t o  indicate change and dates o f  
changes. 

4 .  PRODUCT ASSURANCE PROVISIONS 

Not app l  i cabl e.  

5. HANDLING, SHIPPING, AND STORAGE 

Not appl i cabl e .  

6. NOTES 

6.1 ABBREVIATIONS 

See Section  6.1 o f  specification PC-262.00. 

6 .2  GLOSSARY OF TERMS 

See Section 6 .2  o f  specification PC-262.00. 
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N o r t h  Equatorial Pole of Earth 
Or 

North Ec: 

Center of 
Reference 

)tic Pole 

/-Position of Spacecraft 

Plane Perpendicular 
to the  Radius 
Vector 

Equatorial  Plane of 
or  

Ecliptic Plane Vernal 

Earth 

Equinox 

The plane of reference  in  the  Inertial  Spherical  Coordinate  System  shall  be 
either  the  ecliptic plane o r  the  equatorial  plane of Earth. 

R radius: The distance  from  the  center of the  reference body to  the 
spacecraft 

p -  declination  (equatorial  reference  plane):  The  angle  between  the 
reference  body-spacecraft  radius  vector and the  reference body equa- 
torial  plane;  measured  positive north of the  equatorial  plane 

celestial latitude  (ecliptic  reference  plane):  The  angle  between  the 
reference  body-spacecraft  radius  vector and the reference body 
ecliptic  plane;  measured  positive  north of the  ecliptic  plane 

h right  ascension  (equatorial  reference  plane):  The  angle  between  the 
Vernal Equinox line and the  projection of the  reference  body-spacecraft 
radius  vector onto  the Earth  equatorial  plane;  measured  eastward  from 
the  Vernal Equinox 

INERTIAL  SPHERICAL 
COORDINATE  SYSTEM 



celestial longitude  (ecliptic  reference  plane):  the  angle  between  the  Vernal 
Equinox line aod  the  projection of the reference  body-spacecraft  radius 
vector onto the  ecliptic  plane;  measured  eastward  from  the  Vernal  Equiaox 
line 

speed:  the ma,anitude of the spacecraft inertial velocity 

inertial flight  path  angle:  the  angle  between  the  spacecraft  inertial  velocity 
vector and the  plane  normal  to  the  reference  body-spacecraft  radius  vector; 
positive away from  the  center of the body 

inertial azimuth angle:  the  angle betiveen the  local  meridian and the  projec- 
tion of the  inertial  velocity  vector onto the  plane  normal  to  the  reference 
body-spacecraft  radius  vector;  measured  positive  east of north 

INERTIAL  SPHERICAL 
COORDINATE SYSTEM + 



CENTER OF 
PHE SUN . 

Y 

TO TKE SUN-S/C 
EARTH PROJECTION 

X 

X Positive  towards  the  Earth 

Y Positive  from  the  Sun and perpendicular to the  X-axis  and 
lying in the  ecliptic.plane o f  date 

Z Positive  from  the  Sun  completing  the  right  hand  system 

8 Longitude o f  S/C 

NOTE: This  system  rotates with the Earth about  the 
Sun 

SUN-EARTH-LINE  CARTESIAN 



, 

North Equatorial  Tole of Earth 
o r  

North Ecliptic Pole 
2 

Center of. 

Y 

Vernal 
Equinox 

The plane of reference  in  the  Inertial C2-rtesiz.l System  shall  be  either  the 
ecliptic  plane o r  equatorial  plane of the Earth.  

X positive  toward  the  Vernal Equinox m d  determined by the  intersection 
of the  mean Earth equator  and  ecliptic of 1950.0. 

Y positive outward  from  the  center of the  reference body, perpendiculzr 
to and east of the X-axis and lying  in  the  ecliptic or  eqxatorial  plane 

Z positive  toward  the  oorth  ecliptic or  equatorial pole of Earth m d  
completes  the  orthogonal  system 

INERTIAL  CARTESIAN 
COORDINATE SYSTEM 



North 
Equatorial 

Pole 

Center of 
Reference 
Body 

Prime Meridian 
of Reference 

Local  Spherical 
Tangent Plane 

Position of Spacecraft 

Reference Body 
Equatorial Plane 

r d i u s :  the  distance  from  the  center of the  reference body  to fie 
spacecraft 

latitude:  the  body-centered  latitude of the  spzcecraft  measured 
positive  north of the reference  body's  eqnator 

longitude:  the  longitude of the  spacecraft  measured  eastward  from 
the prime  meridian of the  reference body to  the  projection of the 
radius  vector onto the equatorial  plane 

speed:  the ma,gnitude of velocity of the  spzcecraft 

flight  path  angle:  the  angle,  measured  positive  away  from  the 
reference body  between  the  relative  velocity  vector of the 
spacecraft and the  local  spherical  tmgent  plane 

azimuth ag le :  the  angle,  measured  eash;ard  in  the local spherical 
tabgent  plane,  from  true  north to the  proje'ction of the  relative 
velocity  vector of the  spacecraft  onto  the local spherical  tangent 
plane 

BODY-FIXED  SPHERICAL AMES  RESEARCH  CENTER 
COORDINATE  SYSTEM 
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Cone Angle of  Object: The angle  frcn  the  spacecraft-Sun 
vector t o  the  spacecraft-object-vector 

Clock Angle o f  Object: The angle measured clockwise (when 
looking towards the S u n )  from the Sun- 
spacecraft-Canopus  plane t o  the Sun-  
spacecraft-object  plane 

NOTE: Canopus can be replaced by the  Earth or Jupi te r  t o  
form two additional systms. 
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a Angular  semi-diameter o f  the Earth,   Sun, Moon and Jupiter: 

sin (:} -1 D/2 
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FILE 1 
MASTER H E A D E R  

FILE 2 . 

PARAMETER LISTING 

FILE 3 
PARAMETER 

VkLU E 

BCD OR EBCDIC 
(LOGISTICS  INFO) 

BCD,  EBCDIC 
( I DENTI FI CATION 

I 

Trajectory Tape Organiza t ion  

PROCESSED TRAJECTORY TAPE 
GENERAL ORGANIZATION 

B C D ,  EBCDIC 



i 
1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

MN EMOU I C  

ETSPSO 
J UL  DAT 
V I G D A l  

TFLANC 
T F I N J E  
ETMUTC 
RAN GRP 
MAGVEL 
INPATH 
I N A Z I M  
REARPR 
DECPRO 
RTASCP 
REARSU 
DECSUN 
RTASCS 
REARM0 
DECMOD 
RTASCM 
HRANGP 
MHAGVP 
H I N P T H  
CELLTP 
CELLNP 
CELLTE 
CELLNE 
XSCSEL 
YSCSEL 
ZSCSEL 
SPSEXY 
LNPSEL 
XPGSFF 
YPGSFF 
ZPGSFF 
DXPGSF 
DYPGSF 
DZPGSF 

EN TRY DESCRIPTION/COMPUTATION REQUIREMENT 
1 DPTRAJ " s a v e "   t a p e   v a r i a b l e  (1 ) 

( 2 )  
(3)  ( y r m , d a y :  
(3)  (Hr ,mi n ,sec 

5 DPTRAJ "silve" t a p e   v a r i a b l e  ( 4 )  

2 
3 1 s t  h a l f  of  
4 2 n d  h a l f  o f  

I 1  I1 I 1  I1 

I1 11 I1 

I1 I 1  It 

I C \  6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

REPRODUCED F R O M  

"PROCESSED"  TAPE  PARAMETER L I S T I N G  AMES  RESEARCH  CENTER 
AND COMPUTATION  REQUIREMENTS MOFFETT  FIELD,  CALIFORNIA 



MN EMON I C 

38 XPHSFF 
39 YPHSFF 
40 ZPHSFF 
41 DXPHSF 
42 DYPHSF 
43 DZPHSF 
44  XPlSFF 
45 YPlSFF 
46  ZPlSFF 
47 DXPlSF 
48 D Y P l  SF 
49 DZPlSF 
50 XP2SFF 
51 YP2SFF 
52 ZP2SFF 
53 DXPZSF 
54 DYPZSF 
55 DZP2SF 
56 BlMAGR 
57 BlMAGV 
58 B2MAGR 
59 B2MAGV 
60 EALATP 
61 EALONP 
62 EAVELP 
63  EAPTHP 
6 4  EAAZIP 
65  BlLATP 
66 BlLONP 
67 BlVELP 
6 8  BlPTHP 
69 B l H Z I P  
70 B2LATP 
71 B2LONP 
72 BZVELP 

74 BZHZIP 
75 EPB l  AN 

.73 BZPTHP 

ENTRY DESCRIPTIGN/COMPUTATION REQUIREMENT 

39 DPTRAJ "save"  tape v a r i  ab1 e 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63  
64  
65 
66 
67 
68  
69 
70 
71 
72 
73 
74 
75 
76 
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AND COMPUTATION  REQUIREMENTS 



PIN EMON I C ENTRY DESCRI?TION/COMPUTATION  REQUIREMENT 

76 EPBZAN 77 DPTRAJ " s a v e "   t a p e   v a r i a b l e  ( 7 6 )  
77 
78 
79 
80 
81 
82 
83  
84 
85 
86 
87 
88 
89 
90 
91 
92 
93  
94 
95 
96 
97 
98  
99 
00 
01 
02 
03  
04 
05 

107 
1 06 

EPSUAN 
EPFIOAN 
CPEANG 
DPSANG 
MOPSAN 
B1  PB2A 
MOEPAN 
SEPANG 
E SPANG 
SPBl AN 
SPBZAN 
B1 EPAN 
B2EPAN 
CONECE 
CLCKCE 
CONECl  
CLCKCl  
CONEC2 
CLCKC2 
CONEEl  
C L C K E l  
CONEE2 
CLCKE2 
CONEEC 
CL C KEC 
CONEl  E 
CLCKl  E 
CONEl 2 
CLCKl2 
C O N E l  C 
CLCKl C 

78 
79 
80 
81 
82 
83  
84 
85 
86 
87 
88 
89 
90 
91 
92 
9 3  
94 
95 
96 
97 
98  
99 

100 
101 
1 02 
103  
104 
105 
106 
107 
108 

I 

The fo l lowing   parameter ,   108 ,   re1   a tes  the  Prime Meridian o f  the 
E a r t h   f i x e d   c o o r d i n a t e   s y s t e m   t o  the Vernal  Equinox  of the inerti  a1 

.- c o o r d i n a t e  system a s  shown i n  figure 3.2-b.  The  plane  of reference 
i s  the E a r t h ' s  true e q u a t o r   o f   d a t e .  

108 H O U R A N  1 09 Hour ang le   o f  the Vernal  Equinox  (deg) 
DPTRAJ v a r i a b l e   ( 9 )  minus DPTRAJ v a r i a b l e  
(61 1 
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MNEPIONIC ENTRY DESCRIPTIO~~/COMPUTATION REQUIREMENT 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

"PROCESSED" TAPE PARAMETER LISTING 
AND COMPUTATION  REQUIREMENTS 

The fol1 owing parameters, 109 thru 123,  are   car tes i  an position 
vectors for the spacecraf t   (a lso  veloci ty)  , Moon, Sun and Jupiter 
defined i n  an i ne r t i a l   ca r t e s i  an coordinate system centered a t  
the  Earth.  Figure  3.1.3  describes  the  system. The plane  of 
refererlce  for  these  parameters  is  the  Earth's mean equator  of 
7 950. G.  

XP 

YP 

ZP 

DXP 

DY P 

DZP 

XM 

YM 

ZM 

xs . 

YS 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

X-component of the  spacecraft (km)  
DPTRAJ variable  (108) minus DPTRAJ variable  (114) 

Y-'component of  the  spacecraft (hr) 
DPTRAJ variable  (109) minus DPTRAJ variable (1 15) 

Z-component of the  spacecraft ( k m )  
DPTRAJ variable (1 10) minus DPTRAJ variable  (116) 

>i-time r a t e  of  change i n  X (km/sec) 
DPTRAJ variable (111 ) minus DPTRAJ variable  (117) 

?-time  rate of  change in Y (km/sec) 
DPTRAJ variable  (112) minus DPTRAJ variable  (118) 

i-time  rate  of change i n  2 (km/sec) 
DPTRAJ variable (1 13) minus DPTRAJ variable (1 19) 

X-component of the Moon ( k m )  
DPTRAJ variable (125) minus DPTRAJ variable (1  14)  

Y-component of the Moon (km)  
DPTRAJ variable  (126) minus DPTRAJ variable  (115) 

Z-component of  the Moon (km)  
DPTRAJ variable  (127) minus DPTRAJ variable  (116) 

X-component of the 'Sun ( k m )  
DPTRAJ variable (1 28) minus DPTRAJ variable  (114) 

Y-component of the Sun ( k m )  
DPTRAJ variable (129)  minus DPTRAJ variable (115) 



120 

121 

1 22 

123 

124 

125 

126 

127 

128 

129 

MN EMON I C ENTRY DESCRIPTION/COMPUTATION REQUIREMENT 

25 121 Z-component o f  the Sun ( k m )  

x5 122 X-component o f  Jupi te r  ( k m )  

x5 123 Y-component of Jupi te r  ( k m )  

25 124 Z-component of  Jupiter 

DPTRAJ variable  (130) minus variable (116) 

minus DPTPAJ variable  (114) 

minus DPTRAJ variable (1 15) 

minus DPTRAJ variable  (116) 

The following  parameters, 123 thru 127,  are  defined i n  an 
Earth-centered i nerti a1 spheri  cal  coordinate  system w i t h  the 
Earth 's  mean equator of  1950.0 as the reference   lane 
(see  Figure  3 . i . l ) .  

RA5 125 Right  ascension  of  Jupiter  (de 
Modulo 360" (DPTRAJ variable ( 

DEC5 126 Dec!ination of Jupiter (deg) 
minus DPTRAJ variabie (121) 

R5 127 Distance from the Earth t o  Jupi 
DPTRAJ vari ab1 e  (1 20) 

VI5 128 Speed of  Jupiter (km/sec) 
DPTRAJ vari ab1 e  (1  23) 

1 
22) pl  us 180" ) 

t e r  ( k m )  

The following  parameters,  128 thru 136, are   car tes i  an posit ion 
vectors   for  the Earth, Moon and Jupiter  defined i n  an i n e r t i  a1 
coordinate  system  centered a t   t h e  Sun. Figure  3.1.3  describes 
the  system. The plane  of  reference  for  these  parameters i s  
the mean e c l i p t i c  of  1950.0. 

XE 129 X-component of the  Earth (km)  
DPTRAJ vari ab1 e (1 32) minus DPTRAJ vari able (1 38) 

YE 130 Y-component o f  the  Earth ( k m )  
DPTRAJ variable (1 33) minus DPTRAJ variable  (1  39) 

I E P R O D U C E O  FROM 1 TITLE I PIONEER  PROGRAM 
NASA 
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AND COMPUTATION  REQUIREMENTS 

AMES RESEARCH CENTER 
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1 30 

1 31 

1 32 

1 33 

1 34 

135 

1 36 

137 

l 38 

7 39 

1.4 0 

F1N EMON I C ENTRY DESCRIPTIO!i/COMPUTATION REQUIREMENT 

ZE 131  Z-component of  the  Earth ( k m )  
DPTRAJ variable ( 1  34) minus DPTRAJ variable (140) 

H XM 1 32  X-component of the Moon ( k m )  
DPTRAJ vari ab1 e (1 35) minus DPTRAJ variable (1 38) 

HY M 1  33 Y-component o f  the Moon ( k m )  
DPTRAJ variable (1 36) m i  nus DPTRAJ variable (1  39) 

HZM 1 34 Z-component of  the Moon ( k m )  
DPTRAJ variable (1  39) minus DPTRAJ variable  (140) 

H X5 135 X-component of Jupi te r  (km)  
minus DPTRAJ variable  (138) 

HY 5 1 36 Y-component of  Jupiter ( k m )  
minus DPTRAJ variable (1 39) 

HZ5 1 37 2-component of   Jupi ter  (krn) 
minus DPTRAJ variable  (140) 

The following  parameters, 137 thru 140,  are  defined i n  a Sun-centered 
i n e r t i  a1 spherical  coordinate  system w i  t h  the mean ecl i p t i  c of 
1950.0 as  the  reference  plane  (see  figure  3.1.1). 

HRA5 1 38 Celestial  longitude o f  Jupiter  (deg) 
Modulo  360"  (DPTRAJ variable  (142) + 180") 

HDEC5 1 39 Celes t ia l   l a t i tude  o f  Jupiter  (deg) 
minus DPTRAJ variable (141 ) 

HR5 140 Distance from the Sun t o   J u p i t e r  (km)  
DPTRAJ vari ab1 e (1 31 ) 

HVI5 141 Speed o f  Jupi te r  (krn/sec) 
DPTRAJ vari ab1 e (1 43) 
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141 
142 
143 
144 
145 
146 
147 
148 
1 49 
150 
151 
152 
153 
1  54 
155 
156 

MNEMON I C 

ES 5 
SE 5 
S5E 
MS P 
SMP 
EMP 
A5SP 
S5P 
E5P 
ESM 
EMS 
MES 
EASD 
SASD 
MASD 
A5ASD 

ENTRY 

142 
143 
1 44 
145 
146 
147 
148 
1 49 
150 
151 
152 
153 
154 
155 
156 
157 

DESCRIPTIO?~/COMPUTATION REQUIREMENTS 

DP AJ "save" tape  va r i ab le  

I , T 
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"PROCESSED" TAPE PARAMETER LISTINC 
AND COMPUTATION  REQUIREMENTS 

I MOFFETT FIELD. CALIFORNIA 

I I F I G .  3.2-a 
I 
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NORTH EQUATORIAL  POLE OF EARTH 
Z 
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X 
VERNAL  EQUINOX EQUATORIAL  PLANE 

OF THE  EARTH 

HOUR ANGLE OF THE 
VERNAL  EQUINOX 

PRIME  MERIDIAN 
OF THE  EARTH 

. .  

REPRODUCE0 FROM I TITI F 
I ...-- 

I PIONEER  PROGRAM 
NASA 

I HOUR ANGLE OF THE 
VERNAL  EQUINOX 

AMES  RESEARCH CENTER 
MOFFETT  FIELD. CALIFORNIA 
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NOTE FOR A L L  FIGURES RELATING TO THE 24-BIT MACHINE 

Fi le  3 contains one entry  for each o f  the one hundred f i f t y  
seven (157)  parameters. Each entry  consists o f  twenty-four  (24) 
BCD EBCDIC characters w i t h  the decimal p o i n t  inserted  in  the 
appropri  ate pl ace. 

The  mnemoni cs i n  File 2 order and identify  the  parameters 
i n  Fi le  3.  

The re1 ationship o f  the mnemonics to   the parameters is  as 
fol 1 ows : 

mnemonic 1 ... Entry 1 
mnemonic 2 . . . Entry 2 
mnemonic 3 . ... Entry 3 and Entry 4 
mnemonic 4 . . . Entry 5 

mnemonic 156 . . Entry 157 

.REPRODUCED FROM TITLE - PIONEER PROGRAM 
-. NASA 

FORMAT DESCRIPTION FOR - 
-, MOFFETT FIELD. CALIFORNIA 

AMES RESEARCH  CENTER -- -- 24-BIT MACHINES 
-I - DOC. NO. PL-LbL. 04 
I- -f FIG. 3.2.1 

r 

REV. NO. 1 1 DATE1 2-20-71 SHEET 1 OF 17 



1 
2 

3 
4 
5 
6 

7 
8 

9 
10 
11 

... 

12 0 , I n 
13 n n U 

14 C / . c  P 
15  I J P 
.16 L G E 
17  N E R A 
18 T 

1 
I E I D I 

. 19 M M I / I D 

l / Y Y 
21 A I R c 
22 G E I N 
23 E R I A I T 
24 E D I M 

I / D I D' 

I 

1 
20 D 

'2 5 M 
26 / Y 1 Y 

i 

' TYPE-BCD 
LOGICAL RECORD LENGTH - 30 WORDS 
PHYSICAL RECORD LENGTH - 60 WORDS 
FILE SIZE .-  1 PHYSICAL. RECORD 

- 
.I - - (24-BIT MACHINE) - 
I 

I 

R E V .  NO. 1 IDATE 12-20-71 I SHEET 2 OF 1 7  



54 
35 

36 
37 
38 
39 

40 
41 
42 
43 
44 
45 

46 
47 
48 
49 
50 
51 

52 
53 
54 
55 
56 
57. 
58 
59 

60 

~ ~ 

(24-BIT MACHINE) 

T - E  14 

M / D D 

/ Y .  Y 

S T I A R 
T T I 
M E H 
H / M M 

/ S S I 

E 1 " M 

/ D I D / 

T 0 1 D 1 

s T 0 P 

D A T , .  - 

- Y  Y S 

T T M .  E 



1. 2 1 3  1 4  1 5  1 6 1 7 8 9 10 11112 13114115116117118 19120121122123124 
1 E T 5 P 
2 5 .O 

. 3  J U 1 D 
i 

1 

4 

-5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
2.1 

22 
23 
24 
25 
26 
27 

'? 28 

29 
30 
31 

' TYPE-BCD 
LQGICAL RECORD LENGTH - 30 WORDS 
PHYSICAL RECORD LENGTH - 390 WORDS .'' 

F I L E   S I Z E .  - 1 PHYSICAL RECORD 

PARAMETER MN EMON I CS 

(24-BIT  MACHINE) 
AMES RESEARCH  CENTER 



PARAMETER  MNENONICS 
F I L E  2 

( 2 4 - B I T   M A C H I N E )  







I I I P I I 

.REPRODUCED FROM TITLE 

PARAMETER i4P.l EMON I CS 
FILE 2 

(24-BIT MACHINE) 



,REPRODUCED  FROM  TITLE 

PARAMETER MN EMON I CS AMES RESEARCH CENTER 
FILE 2 

(24-BIT MACHINE) 



PARAMETER MNEMONICS 

( 2 4 - B I T   M A C H I N E )  
F I L E  2 



PARAMETER MN EMON I CS 

(24-BIT MACHINE) 



.REPRODUCED FROM &TITLE 4 PIONEER  PROGRAM 
PARAMETER  MNEMONICS 

( 2 4 - B I T   M A C H I N E )  



,REPRODUCED FROM -,TITLE - PIONEER PROGRAM - 111 II - &I PARAMETER MNEMON ICs - FILE 2 
- (24-BIT MACHINE) DOC. NO. PC-262.04 

NASA 
AMES  RESEARCH CENTER 

MOFFEll FIELD.  CALlFORNlf .-( - 
- -- FIG. 3.2.1 
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H 2 M 
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I 
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I 
H I D l E I c 
5 I 
H R I 5 I 

I 
I I I 5 

I I I 
L I 

I 
S I E 1 5 1 

I I 
S t 5 

~~~ ~ ~ 

H V 

E S 5 

r M s P - - I  P 
L -. ~ 

- - PARAMETER MNEMONICS 

- (24-BIT MACHINE) 
- - 
I 



.RE?RODUCED  FROM &TITLE -1 PIONEER  PROGRAM 
PARAMETER MNEMONICS 

FILE 2 AMES  RESEARCH CENTER 

(24-BIT MACHINE) 

 FIG. 3.2.1 
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I 

I 
I 

#REPRODUCED  FROM +TITLE 4 PIONEER PROGRAM 

7 PARAMETER MNEMONICS 

3 (24-BIT MACHINE) 
FILE 2 

AMES RESEARCH CENTER 



1 
2 

3 

4 

5 
6 

937 

938 

939 
940 

941 
9.4 2 

* 
.*. 

I I 

ENTRY I 157 

I .  
. 

BLANK I BLANK  BLANK 

FOR 1 
I 

! I 
' I  I I 

L I 
. I 
L 1 .  

I I 
I 

I r- 
I I .  

TYPE-BCD 
LOGICAL RECORD LENGTH - 6' WORDS 
PHYSICAL RECORD LENGTH - 942 OWRPS ' 

F I L E   S I Z E .  

.REPRODUCED FROM +TITLE 4 PIONEER PROGRAM 

PARAMETER VALUES AMES  RESEARCH  CENTER 
F I L E  3 

(24-BIT MACHINE) 
t *FIG. 3.2.1 I ~. . .  
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NOTE FOR ALL FIGURES RELATING TO THE 32-BIT MACHINE. 

File 3 contains one entry for each o f  the one hundred f i f t y  seven 
(157).  parameters. Each entry  consists of twenty-four (24) BCD or EBCDIC 
characters w i t h  the decimal point  inserted i n  the  appropriate  place. 

The  mnemonics i n  Fi le  2 order and identify  the  parameters i n  
File 3. 
The re1 ationshi p of the mnemoni cs t o  the  parameters i s  as  follows: 

mnemonic 1 . . . Entry 1 
mnemonic 2 . . . Entry 2 
mnemonic 3 . . . Entry 3 and Entry 4 
mnemonic 4 . . . Entry 5 

mnemonic 156 >. . Entry 157 

,REPRODUCED FROM &TITLE 4 PIONEER  PROGRAM 

FORMAT DESCRIPTION FOR AMES  RESEARCH CENTER 
32-BIT MACHINES 



1 
2 
3 

4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

T Y P E - E B C D I C  
LOGICAL  RECORD  LENGTH - 30 WORDS 
P H Y S I C A L   R E C O R D   L E N G T H  - 60 WORDS 
F I L E   S I Z E  - 1 P H Y S I C A L   R E C O R D  

,REPRODUCED  FROM +TITLE 4 PIONEER PROGRAM 

HEADER 
FILE 1 AMES  RESEARCH CENTER 

MOFFEll FIELD. CALIFORNIA 
(32-BIT MACHINE) 

FIG. 3.2.2 
IDATE 12-20-71 1 SHEET 2 OF 17 



32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

42 
43 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

'! 59 
60 

.REPRODUCED  FROM +TITLE 4 PIONEER PROGRAM 

HEADER AMES  RESEARCH  CENTER 
FILE 1 

(32-BIT MACHINE) - 
FIG. 3.2.2 
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TYPE - EBCDIC 
LOGICAL RECORD LENGTH - 30 WORDS 

. PHYSICAL RECORD LENGTH - 390 WORDS 
F I , L E   S I Z E  - 1 PHYSICAL RECORD 

.REPRODUCED FROM  +TITLE 4 PIONEER  PROGRAM 
% PARAMETER MNElYON I CS 

$ (32-BIT MACHINE) 
FILE 2 

AMES  RESEARCH  CENTER 

a- 
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C E L L 

T P 
C E L L 
N P 
C E L L 
T E 

C E L L 
N E 
X S C S 

E : L  
~~~~ ~ ~ 

Y S C s 
E L .  
2 s C S 
E L 
S P S E 
X Y 

L N P S 

REPRODUCED FROM +TITLE 4 PIONEER  PROGRAM 

PARAMETER MN EMON I CS AMES RESEARCH  CENTER 

(32-BIT MACHINE) 



Y P 1 S 
F F 
Z P 1 s 
F F 
D X P 7 

-REPRODUCED  FROM +TITLE -1 PlONfER PROGRAM 



4 

REPRODUCED FROM &TITLE -!PIONEER  PROGRAN 

rlLt L 
(32-BIT MACHINE) 

PARAMETER MNEMONICS AMES  RESEARCH  CENTER 

(32-BIT MACHINE) 

I 



- 
B 2 L 0 
N P 
B 2 V E 
L P 
B 2 P T 
H P 
B - 2  A Z 

~ 

I P 
E P B 1 
A N 

I E l P I B I 2 1 
E P S U 
A N 

1 I I t E l P I M 0 1 

,REPRODUCED FROM TITLE -1 PIONEER PROGRAM 
PARAMETER MN EMON I CS 

FILE 2 
(32-BIT MACHINE) 



$ PAWMETER MNEMON I CS 
FILE 2 

(32-BIT MACHINE) 





PARAMETER MNEMONICS 
FILE 2 

(32-BIT MACHINE) 



1 

PARAMETER MNEMONICS ES RESEARCH CENTER 

( 3 2 - B I T  MACHINE) 



PARAMETER MNE 
F I L E  2 

(32-BIT MACHINE) 



,REPFODUCED FRO TITLE 

PARAMETER MNEMONICS 
FILE 2 

(32-BIT MACHINE) 

CENTER 

FIG. 3.2.2 



PARAMETER MN EMON I CS , 

FILE 2 
(32-BIT MACHINE) 



373 
374 
375 

376 
377 

378 
379 
380 
381 
382 
383 
384 
385 
386 

387 
388 
389 
390 

PARAMETER blN EMON I CS 

(32-BIT MACHINE) 



1 

2 
3 
4 

5 
6 

937 

938 
939 
940 
941 
942 

TYPE-EBCDIC 
LOGICAL  RECORD  LENGTH -.6 WORDS 
PHYSICAL  RECORD  LENGTH - 942 WORDS 
FILE  SIZE 

PARAMETER VALUE 

(32-BIT MACHINE) 



FlOTE FOR ALL FIGURES RELATING TO THE 36-BIT MCHIFIE 

F i l e  3 contains one en t ry   for  each o f  the one hundred  f i f t y  
seven  (157)  parameters. Each entry  consists  of  twenty-four (24)  BCD 
o r  EBCDIC characters  w i t h  the decimal p o i n t  inser ted i n  the  appropriatc 
pl ace. 

The  mnemonics i n  F i  1 e 2 order and ident i fy  the parameters i n  
F i l e  3. 

The relat ionship  of  the mnemonics t o  the  parameters i s  as  follow: 

mnemonic 1 . . . . Entry 1 
mnemonic 2 . . .. Entry 2 
mnemonic 3 . . * .  Entry 3 a n d  Entry 4 
mnemonic 4 . . . . Entry 5 

mnemonic 156.. . Entry  157 

FORMAT DESCRIPTION 
FOR 36-BIT MACHINES 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 
13  
14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

TYPE-BCD 
LOGICAL RECORD LENGTH - 20 WORDS 
PHYSICAL RECORD LENGTH - 40 WORDS 
F I L E   S I Z E  1 PHYSICAL RECORD 

HEADER 
FILE 1 

(36-BIT MACHINE) 



32 
33 

34 
35 
36 
37 
38 
39 
40 

,REPRODUCED FROM TITLE 

 BIT BIT MACHINE) 



TYPE-BCD 
TYPICAL RECORD LENGTH - 20 WORDS. 
PHYSICAL RECORD LENGTH - 264 WORDS 
F I L E   S I Z E  1 PHYSICAL RECORD 



PARAMETER h1NEMON I CS 

(36-BIT MACHINE) 
AMES  RESEARCH  CENTER 



PARAMETER MNEMONICS 

(36-BIT  MACHINE) 



I 1 I 

M 0 A I N  

C P E A N G 

C P S A 
N G I I M 0 

B 1 1 P B 2 A 
A PI P S 

- 
S I P I B 1 

A N 1 S P 
B 2 A I N  

PARAMETER MNEMONICS 
FILE 2 

(36-BIT M A C H I N E )  



- - PARAMETER  MNEMONICS - - ( 3 6 - B I T   M A C H I N E )  - - 



T 

PARAMETER  MNEMONICS 

(%-BIT  MACHINE) 



,REPRODUCED FROM 
PARAMETER  MNEMONICS 

(36-BIT MACHINE) 



,REPRODUCED  FROM  TITLE -1 PIONEER PROGRAM 
PARAMETER MNEMONICS 

FILE 2 AMES  RESEARCH CENTER 
(36-BIT MACHINE) 



249 

250 
251 
252 

253 

254 

255 
256 
257 
258 
259 
260 
26 1 
262 
263 

264 

.REPRODUCED  FROM  TITLE PIONEER PROGRAM 
-- PARAMETER  MNEMONICS NASA -- FILE 2 AMES  RESEARCH  CENTER 

(36-BIT  MACHINE) MCFFET FIELD. CALIFORNIA 
DOC. NOPC-262.04 

I- 

FIG. 3 . 2 . 3  
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1 
2 
3 
4 

625 
626 
627 
628 

TYPE-BCD 
LOGICAL  RECORD  LENGTH - 4 WORDS 
PHYSICAL  RECORD  LENGTH - 628 WORDS 
F I L E   S I Z E  

.REPRODUCED FROM TITLE - PIONEER PROGRAM 
-.. 

PARAMETER VALUES KASA 
FILE 3 

- - AMES  RESEARCH  CENTER 
MOFFElT FIELD. CALIFORNIP 

(36-BIT MACHINE) - DOC. NO. PC-262.04 -- - FIG. 3.2.3 
REV.  NO. 1 IDATE 12-20-11  SHEET 1 3  OF 13 



NOTE FOR ALL FIGURES RELATING TO THE 48-BIT MACHINE 

Fi le  3 contains one entry  for each of the one hundred f i f t y  
seven (157)  parameters. Each entry  consists of twenty-four  (24) BCD 
or  EBCDIC characters w i t h  the decimal p o i n t  inserted i n  the 
appropriate  place. 

The  mnemoni cs i n  File 2 order and  identify  the  parameters i n  
Fi le  3. 

The relationship o f  the mnemonics t o  the  parameters i s  as 
fol 1 ows : 

mnemonic 1 . . . Entry 1 
mnemani c 2 . . . Entry 2 
mnemonic 3 . . . Entry  3 and Entry 4 
mnemoni c 4 . . . Entry 5 

mnemoni c 156 - Entry 157 

REPRODUCED  FROM  TITLE J PIONEER  PROGRAM 

AMES  RESEARCH  CENTER 
MOFFElT FIELD. CALlFORNll 

- NASA 
FORMAT DESCRIPTION FOR - - 

-I 48-BIT MACHINES 
-c -.. DOC. NO. PC-262.04 -- I FIG. 3.2.4 

REV. NO. 1 IDATE 12-20-71 [SHEET 1 OF 12 



1 
2 

3 

4 

5 
6 

7 

8 
9 

10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 

25 
26 
27 

TYPE-BCD 
LOGICAL RECORD LENGTH - 15 WORDS 
PHYSICAL RECORD LENGTH - 30 WORDS 
F I L E   S I Z E  - 1 PHYSICAL RECORD 

1 

,REPRODUCED FROM TITLE -'PIONEER P R O G R A M  
I H E A D E R  

FILE 1 

- NASA 
AMES RESEARCH  CENTER 

MOFFEll FIELD. CALIFORNV 
- - - - ( 4 8 - B I T   M A C H I N E )  
, - DOC. NO. PC-262.04 - FIG. 3.2.4 

REV.  NO. 1 IDATE 12-20-71 SHEET 2 OF 12 



,REPFCODUCED FROM TITLE 4 PIONEER PROGRAM 

HEADER 
FILE 1 

(48tBIT MACHINE) 

1 NASA 



J U L D wj---+-p 
E T M U 

N C 

E 

T H 

TYPE-BCD 
- LOGICAL RECORD LENGTH - 15 WORDS 

PHYSICAL RECORD LENGTH - 192 WORDS 
F I L E   S I Z E  1 PHYSICAL RECORD 

PARAMETER  MNEMONICS 
FILE 2 

(48-BIT MACHINE) 
FIG. 3.2.4 



PARAMETER  MNEMONICS 

(48-BIT  MACHINE) 



.REPRODUCED  FROM TITLE 
PARAMETER MNEMONICS 

FILE 2 
(48-BIT MACHINE) 

PI 
NASA 

AMES  RESEARCH CENTER 



S E P A :I 

E S P A rr 
S ? B 1 

S I P  B 2 A 

l L  C I C  
C 0 N E C 

C L C K C 

C 0 N E E 

I L  C K ' 1  E 
C 0 N E E 

C L C K I E  
C 0 N E E 

C L C K E 

C 0 N E 1 
C L C K 1 
C 0 N E 1 
C L C K 1 

C L C K I 1  
H 0 U R I A  

1 I 

+* E I I 

r 
PARAMETER  MNEMONICS 

FILE 2 
(48-BIT MACHINE) 



REPRODUCED FROM  TITLE 

PARAMETER MN EMON I CS 
FILE 2 

(48-BIT MACHINE) 



PARAMETER  MNEMONICS 

( 4 8 - B I T  MACHINE) 



189 

.REPRODUCED FROM TITLE 

PARAMETER MNEMONICS 

(48-BIT MACHINE) 
FILE 2 



PARAMETER MNEMONICS AMES  RESEARCH  CENTER 



I 

469 (SIGN) ij 
470 

47 1 

ENTRY 157 

EOR 

TYPE-BCD 
LOGICAL RECORD LENGTH - 5 WORDS 

BLANK  BLANK  BLANK 

I 

I 
BLANK  BLANK  BLANK 

I 

I 
I 

I 

PhYSICAL RECORD LENGTH - 471 WORDS 
F I L E   S I Z E  

.REPRODUCED FROM TITLE -I PIONEER PROGRAM 





P I O N E E R   S A T U R N  
TRAJECTORY  DATA  USER  REQUIREMENTS 

S P E C I F I C A T I O N   P C - 2 6 2 . 0 5  



NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 
Ames Research  Center 

Moffett  Field,  California 94035 

PIONEER PROGRAM 

SPECIFICATION PC-262.05 

Pioneer S a t u r n :  Trajectory Data User Requirements 

January  15, 1976 

1.  SCOPE 

Specification PC-262.05 describes  the  detailed  requirements for 
processing  the Navi gati  on Team-prepared Trajectory Data "Save" 
Tape a t  Ames Research  Center on the XDS Sigma 5 computer. 

2.  APPLICABLE DOCUMENTS 

2.1 NASA/ARC SPECIFICATIONS 

PC-262.00, Pioneer F/G: Off-Line Data Processing System a t  A R C  

PC-262.01, Pioneer F/G: Off-Line Data Processing System Detailed 
Processing  Requirements. 

PC-262,02, Pioneer F/G: Input and O u t p u t  Tape Requirements 

PC-262.03, Pioneer F/G: Data User Requirements 

PC-262.04, Pioneer F/G: Trajectory Data User Requi rements 

PC-261.00, Pioneer F/G: On-Line Ground Data System Software 
Specification - General 

2 . 2  NASA/JPL DOCUMENT 

Constants and Re1 ated I n  formati on f o r  As trodynami c Cal cul a t i  on , 
1968, J e t  Propulsion  Laboratory,  Technical Report  32-1306. 



3. 

3.1 

Sect ion  No. 3. 

Oriq. Issue Datc 
DOC. NO. PC-262.C 15 

e 1/15/76 
Rev is ion  No. 

Rev is ion  

GENERAL PROCESSING REQUIREMENTS 

The source o f   t h e   u s e r ' s   t r a j e c t o r y   d a t a  wi 11 be   t he   ou tpu t  
o f   t h e  JPL DPTRAJ "save"  tape  as  def ined i n  PC-262.01, P ioneer  F/G: 
I n p u t  and  Output Tape Requirements.  This  tape i n   a d d i t i o n   t o   b e i n g  
t h e   s o u r c e   f o r  each u s e r ' s   t r a j e c t o r y   r e q u i r e m e n t s ,   s h a l l   a l s o  
p r o v i d e  a c a p a b i l i t y   t o   c a l c u l a t e   t h e   " r o u n d - t r i p - l i g h t - t i m e :  
(RTLT) r e q u i r e d   i n  each u s e r ' s  EDR. A desc r ip t i on   o f   t he   pa ramete rs  
i s  g i v e n   i n   s e c t i o n  3.1 o f   t h i s   s p e c i f i c a t i o n .  

DPTRAJ  TRAJECTORY SAVE TAPE  VARIABLES 

Each r e g u l a r   r e c o r d   o f   t h e  DPTRAJ save  tape  conta ins  t ime  annotated 
t ra jec to ry   pa ramete rs .  The f o l l o w i n g  1 i s t  descr ibes  and  def ines 
the   ava i  1 ab1 e parameters. 

BCD 
- NAME TIME GROUP 

ETSP50 (1 ) Time p a s t  Oh JANUARY 1 , 1950  (sec)* 

J UL  DAT ( 2 )   J u l i a n   D a t e   ( d a y s )  

VIGDAT (3)  Gregor i  an ca lendar   da te   (y r ,  mo , day,  hr, 
min,  sec) 

TFLANC (4)  T i  me f r o m  1 aunch (sec)  

TFINJE ( 5 )  Time from i n i t i a l  epoch o f   t r a j e c t o r y   ( s e c )  

ETMUTC ( 6 )  ET-UTC (sec)** 

*The t i m e   r e f e r e n c e   i s  ET (ephemeris  t ime) 

**ET and UTC (Uni  versa1  Time  Coordinated) 

2 



Sect ion  No. 3.1.1 
Doc. No. PC-263.05 
Orig.   Issue  Date 1 /15 /76  
Rev is ion  No. 

Rev is ion  

3.1.1 Geocentr ic .  The f o l l o w i n g   p a r a m e t e r s   a r e   d e f i n e d   i n   t h e  
i n e r t i  a1 spher i   ca l   coord inate  sys  tem  descr i   bed  on  F i   gure 
3.1.1. Fo r   t h i s   g roup   t he   re fe rence  body i s  the   Ear th   and 
t h e   p l a n e   o f   r e f e r e n c e   i s   t h e   E a r t h ' s   t r u e   e q u a t o r   o f   d a t e .  

RANGRP (7 )  Range r a t e  (km/sec) ; t h e   t i m e   r a t e  o f  change 
o f   t h e   m a g n i t u d e   o f   t h e   r a d i u s   v e c t o r  

MAGVEL (8) Speed o f   t h e   s p a c e c r a f t   ( k m / s e c )  

INPATH (9)  I n e r t i a l   f l i g h t   p a t h   a n g l e   ( d e g )  

INAZIM (10 )   I ne r t i a l   az imu th   ang le   (deg )  

REARPR (1 1 ) Radi us t o   t h e   s p a c e c r a f t  (km) 

DECPRO ( 1 2 )   D e c l i n a t i o n   o f   t h e   s p a c e c r a f t   ( d e g )  

RTASCP (1 3 )   R igh t   ascens ion   o f   the   spacecra f t   (deg)  

REARSU (14)  Earth-Sun  distance (km) 

DECSUN (1 5 )  Decl i n a t i o n   o f   t h e  Sun (deg) 

RTASCS (16 )   R igh t   ascens ion   o f   t he  Sun (deg) 

REARM0 (1 7 )  Earth-Moon  distance  (km) 

DECMOO (1 8) D e c l i n a t i o n   o f   t h e  moon (deg) 

RTASCM (1 9 )  R igh t   ascens ion   o f   t he  moon (deg) 

3.1.2 He1 i o c e n t r i  c. Fo r   t h i s   g roup   o f   pa ramete rs   t he re   a re   two  
coord inate  systems  centered  a t   the Sun. 

The f o l l o w i n g   p a r a m e t e r s   a r e   d e f i n e d   i n   t h e   i n e r t i a l   s p h e r i c a l  
coord ina te   sys tem  descr ibed on F igure  3.1.1.  For t h i s   g r o u p  
the   re fe rence  body i s  t h e  Sun and t h e   p l a n e   o f   r e f e r e n c e   i s  
t h e   t r u e   e c l i p t i c   o f '   d a t e .  

HRANGP (20)  Radi us t o   t h e  S / C  (km) 

HMAGVP (21)  Speed o f   t he  S/C (krn/sec) 

HINPTH ( 2 2 )   I n e r t i a l   f l i g h t   p a t h   a n g l e   ( d e g )  

CELLTP ( 2 3 )   C e l e s t i a l   l a t i t u d e   o f   t h e  S /C  (deg) 

CELLNP (24) C e l e s t i  a1 1 o n g i   t u d e   o f   t h e  S /C  (deg) 
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CELLTE (25) Celestial   lat i tude of  the Earth (deg) 

CELLNE (26) Celestial  longitude of the Earth  (deg) 

The following  parameters  are  defined  in  the Sun-Earth 
Cartesian  coordinate system described on Figure  3.1.2. 

'XSCSEL (27)  X-component of the S/C i n  the Sun-Earth 
sys tem (km)  

YXCSEL (28) Y-component of  the S/C i n  the Sun-Earth 
system (km) 

ZSCSEL (29)  Z-component o f  the S/C i n  the Sun-Earth 
sys tern ( k m )  

SPSEXY (30) Sun-S/C distance  in  the X-Y plane of 
the Sun-Earth system (km); the  projection 
of  the Sun-S/C vector  onto  the X - Y  plane 

LNPSEL (31 ) Longitude o f  the S/C i n  the Sun-Earth system 
(deg 1 

Inerti  a1 Cartesian. The following  parameters  represent 
Cartesian  position and velocity  vectors o f  the S/C from 
the Earth, Sun,  S a t u r n  and Jupfter.  Figure  3.1.3  describes 
the i nerti  a1 cartesi  an coordinate  system. The plane of 
reference  for  these  parameters i s  the mean ec l ip t i c  of 1950.0. 

XPGSFF (32) X-component of the S/C (Earth centered) ( k m )  

YPGSFF (33) Y-component o f  the S/C (Earth  centered) (km)  

ZPGSFF (34) Z-component of the SIC (Earth centered) ( k m )  

DXPGSF (35) i- t ime  rate of change in  the X-component 
(km/sec) 

DYPGSF (36)  ?-time  rate of change i n  the Y-component 
(km/sec) 

DZPGSF (37)  i-time  rate of change i n  the Z-component 
(km/sec) 

( k m )  
X PHSFF (38) X-component o f  the S/C (Sun centered) 

YPHSFF (39) Y-component of  the S/C (Sun centered) ( k m )  
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ZPHSFF 

DXPHSF 

DYPHSF 

DZPHSF 

XP1  SFF 

YP1  SFF 

ZP1  SFF 

DXPl SF 

DY P1  SF 

DZPl  SF 

XPZSFF 

YPZSFF 

ZPZSFF 

DXPZSF 

DYPZSF 

DZPZSF 
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(40) Z-component o f  t h e  S/C (Sun centered) 

( 4 1 )   i - t i m e   r a t e  o f  change i n   t h e  X-component 

(42)   q- t ime  ra te o f  change i n   t h e  Y-component 

(43)   ?- t ime  ra te o f  change i n   t h e  Z-component 

(km) 

(km/sec) 

(km/sec) 

(km/sec) 

(44) X-component o f  t h e  S/C (Saturn  centered) 
(km) 

(45) Y-component o f  t he  S/C (Saturn  centered) 
(km) 

(km 1 
(46) Z-component o f  t h e  S/C (Saturn  centered) 

(47) i - t i m e   r a t e  o f  change i n   t h e  X-component 

(48)  ' i - t ime  rate o f  change i n   t h e  Y component 

( 4 9 )   i - t i m e   r a t e  o f  change i n   t h e  Z component 

(km/sec) 

(km/sec) 

(km/sec) 

(50) X-component o f  t h e  S/C ( Jup i te r   cen te red )  
(km) 

(km) 
(51 ) Y-component o f  t h e  S/C ( Jup i te r   cen te red )  

(52)  Z-component o f  t h e  S/C ( Jup i te r   cen te red )  (km) 

( 5 3 )   i - t i m e   r a t e  o f  change i n   t h e  X-component 

(54)  ' i - t ime  rate o f  change i n  the  Y-component 

( 5 5 )   i - t i m e   r a t e  o f  change i n  t h e  Z-component 

(km/sec) 

(km/sec) 

(km/sec) 
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A d d i t i o n a l l y  : 

B1 MAGR (56)  Saturn-S/C  distance  (km) 

B1 MAGV (57 )   Ve loc i t y  of  t h e  S/C w i t h   r e s p e c t   t o  
Saturn  (km/sec) 

B2MAGR (58) Jup i   te r -S /C  d is tance (km) 

B2MAGR ( 5 9 )   V e l o c i t y   o f   t h e  S/C w i t h   r e s p e c t   t o  
Jup i te r   ( km/sec )  

3.1.4 Body-Fixed. The f o l   l o w i n g   p a r a m e t e r s   - a r e   r e f e r e n c e d  t o  a 
r o t a t i n g   c o o r d i n a t e   s y s t e m   f i x e d   t o   e i t h e r   t h e   E a r t h ,   S a t u r n ,   o r  
J u p i t e r ,  The mathematical  models o f  the   body- f i xed   sys tem 
(equator ,   pr ime  mer i   d i   an,   ro tat ional   dynamics ) a r e   d e f i n e d  
i n  s e c t i o n  2.2.  The body- f ixed  coord inate  system i s  shown 
on Figure  3.1.4. 

- EARTH - 
EALATP ( 6 0 )   L a t i t u d e   o f   t h e  S/C (deg) 

EALONP (61 ) Longi tude o f  t h e  S/C (deg) 

EAVELP ( 6 2 )   V e l o c i t y   o f   t h e  S/C (km/sec) 

EAPTHP (63)  Body-f ixed  path  angle  (deg) 

EAAZ I P (64)  Body-f ixed  azimuth  angle  (deg) 

- SATURN - 
B1 LATP ( 6 5 )   L a t i t u d e   o f   t h e  S/C (deg) 

B1 LONP (66) L o n g i t u d e   o f   t h e  S/C (deg) 

Bl  V ELP ( 6 7 )   V e l o c i t y   o f   t h e  S/C (km/sec) 

B1  PTHP (68)   Body- f ixed  path  angle  (deg)  

B l A Z I P  (69)  Body-f ixed  azimuth  angle  (deg) 

- JUPITER - 
B2  LAT P ( 7 0 )   L a t i   t u d e   o f   t h e  S/C (deg) 

B2LONP (71 ) L o n g i t u d e   o f   t h e  S/C (deg) 

B2VELP (72 )   Ve loc i t y  o f  t h e  S/C (km/sec) 
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B2PTHP (73) Body-fixed p a t h  angle  (deg) 

B2AZ I P (74)  Body-fixed azimuth angle  (deg) 

3.1.5 Angles (all  the angles are i n  degrees). This group contains 
two types o f  angles. 

( a )  Three body angles 
( b )  Cone and Clock angles. 

The following l i s t  of parameters represent  the  angles 
between two radius  vectors from the same vertex. As an 
example the Earth-S/C-Saturn angle i s  the minimum angle 
between the S/C-to-Earth vector and the S/C-to-Saturn 
vector  (see Figure 3.1 .5 sheet 1 ) . 
EPBl AN (75) Earth-S/C-Saturn 

EPBZAN (76) Earth-S/C-Jupi t e r  

EPSUAN (77)  Earth-S/C-Sun 

EPMOAN (78) Earth-S/C-Moon 

CPEANG (79)  Canopus-S/C-Earth 

CPSANG (80) Canopus-S/C-Sun 

MOPSAN (81 ) Moon-S/C-Sun 

B1 PBZA (82) Saturn-S/C-Jupi ter  

MOEPAN (83) Moon-Earth-S/C 

SEPANG (84) Sun-Earth-S/C 

ESPANG (85) Earth-Sun-S/C 

SPBl AN (86) Sun-S/C-Saturn 

SPBZAN (87) Sun-S/C-Jupi te r  

B1 EPAN (88) Saturn-Earth-S/C 

BZEPAN (89) Jupi ter-Earth-S/C 

Revision 
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The following  parameters  represent the cone and clock 
angles   for  three different  cone-clock  systems. On 
Figure  3.1.5  sheet 2 ,  the  typical  cone-clock  coordinate 
system i s  defined. 

- Sun-S/C-Canopus - 
CON EC E (90) Cone angle  of the Earth 

CLCKCE (91) Clock angle  of  the  Earth 

CONECl (92)  Cone angle  of  Saturn 

CLCKCl (93) Clock angle  of  Saturn 

CONECZ (94) Cone angle o f  Jupi t e r  

CLCKC2 (95) Clock angle o f  J u p i t e r  

-Sun-S/C-Earth- 

GONEE1 (96)  Cone angle  of  Saturn 

CLCKEl (97) Clock angle  of S a t u r n  

CONEE2 (98) Cone angle o f  J u p i  t e r  

CLC K E 2  (99) C1 ock angle  of  Jupiter 

CONEEC (100) Cone angle  of Canopus 

CLCKEC (101 ) Clock angle  of Canopus 

- Sun-S/C-Saturn- 

CONEl E (102) Cone angle  of  the  Earth 

CLC K1 E (1 03) Clock angle o f  the Earth 

CONEl 2 (1 04) Cone angle  of J U P i  t e r  

CLCKl2 (105) Clock angle o f  J u p i t e r  

CONEl C (106) Cone angle  of Canopus 

CLCKl C (107) Clock angle  of Canopus 
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3.1.6 - Programmable Var i  ab1 es . The f o l  1 owing  parameters  were 
se lected  f rom  the DPTRAJ outpu t   us ing   the  "programmable 
v a r i a b l e "   o p t i o n  and are   inc luded on the  save  tape. 

The fo l   lowing  parameters  (1  08 - 119)   are  car tes i  an 
p o s i t i o n  and v e l o c i t y   v e c t o r s   o f   t h e   s p a c e c r a f t  and t h e  
E a r t h   w i t h   r e s p e c t   t o  an i ne r t i a l   coo rd ina te   sys tem 
centered  a t   Saturn.   F igure 3.! . 3  describes  the  system. 
The p lane   o f   re fe rence   f o r   t hese   pa ramete rs   i s   t he  
E a r t h ' s  mean equator  of  1950.0.  Parameters 125 - 130 
a r e   a l s o   d e f i n e d   i n   t h i s  system. 

XP 1 (108) X-component o f   t h e   s p a c e c r a f t  (km) 

Y P1 (109) Y-component o f   t h e   s p a c e c r a f t  (km) 

ZP1 (1 10) Z-component o f   t h e   s p a c e c r a f t  (km) 

D X P l  (1  11 ) i - t i m e   r a t e  of change i n  t h e  X-component 
(km/sec) 

DY P1 (112)   q- t ime  ra te of change i n   t h e  Y-component 
(km/sec) 

DZ P1 ( 1   1 3 )   i - t i m e   r a t e  of  change i n   t h e  Z-component 
(km/sec) 

XE1 (114) X-component o f   t h e   E a r t h  (km)  

Y E l  (1  15) Y-component of the   Ear th  (km) 

Z E l  (116) Z-component o f   t h e   E a r t h  (km) 

DXEl (1  17) i - t i m e   r a t e   o f  change i n  t h e  X-component 
(km/sec) 

DY E l  (118)  ?- t ime  rate o f  change i n   t h e  Y-component 
(km/sec) 

DZEl  ( 1 1 9 )   i - t i m e   r a t e   o f  change i n   t h e  Z-component 
(km/sec) 

The fo l   low ing   parameters   (1  20 - 123)  are  def ined i n  t h e  
S a t u r n - c e n t e r e d   i n e r t i  a1 spher ica l   coord inate  system  wi th  
the   Ear th  Is mean equator  of  1950.0 as the  re ference  p lane 
(see  Figure  3.1.1). 
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RE1 (120)  Distance  from  Saturn t o   t h e   E a r t h  (km) 

DECEl (121) ~ Dec l i na t i on   o f   t he   Ea r th   (deg )  

RAE1 (122) Right  ascension o f   t h e   E a r t h   ( d e g )  

V IE1  (123) Speed o f   t h e   E a r t h  (km/sec) 

The fo l lowing  parameter   (124)  i s  def ined i n   t h e   S a t u r n -  
f ixed  coord inate  system shown on F igure 3.1.4. 

LONE1 (124)  Longitude o f   t he   Ea r th   (deg )  

Parameters 125 through 130 a re   de f i ned   i n   t he   Sa tUrn -  
centered   iner t ia l   Car tes ian   coord ina te   sys tem as p rev ious l y  
noted  above. 

XM1 (1  25) X-component o f   t h e  Moon (km) 

YM1 (1  26) Y-component o f   t h e  Moon (km) 

ZM 1 (127) Z-component o f   t h e  Moon (km) 

xs1  (1  28) X-component o f   t h e  Sun (km) 

YS1 (1  29) Y-component o f   t h e  Sun (km) 

zs1  (130) Z-component o f   t h e  Sun (km) 

Parameter  131 i s   t h e  magnitude o f   t h e   C a r t e s i a n   p o s i t i o n  
v e c t o r   f o r   t h e  Sun. 

RS1 (131 ) Dis tance t o  the  Sun (km) 

The fol lowing  parameters  (132 - 140)   a re   Car tes ian   pos i t ion  
v e c t o r s   f o r   t h e   E a r t h ,  Moon and Sun w i t h   r e s p e c t   t o  an 
i n e r t i  a1 coord inate  system  centered  a t   Saturn F igure  3.1.3 
describes  the  system. The p l a n e   o f   r e f e r e n c e   f o r   t h e s e  
parameters i s   t h e  mean e c l i p t i c  of 1950.0. 

XE1 (132) X-component o f   t h e   E a r t h  (km) 

Y E l  (1  33) Y-component o f   the   Ear th  (km) 

Z E l  (1  34) Z-component o f  the   Ear th  (km) 

XM 1 (1  35) X-component o f   t h e  Moon (km) 

10 
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YM1 (136) Y-component o f  the Moon (km) 

ZM 1 (1  37) Z-component o f  the Moon (km) 

xs1  (138) X-component o f  the Sun (km) 

YS1 (139) Y-component of the Sun  (km) 

'zs1  (140) Z-component o f  the Sun (km) 

The following  parameters (141 - 143)   a r eade f ined  i n  the 
Saturn-centered iner t i  a1 spheri cal  coordinate system 
w i t h  the mean ec l ip t ic  of  1950.0  as the reference plane 
(see Figure  3.1.1).  

DECSl ( 1 4 1 )   C e l e s t i a l   l a t i t u d e  of the Sun (deg) 

RASl (142)   Celes t ia l   longi tude  o f  t h e  Sun (deg) 

v IS1  (1 43)  Speed  of the Sun (km/sec) 

The fol  lowing  parameter  (1  44) i s  def ined  i n  the Saturn 
fixed coordinate   system shown on Figure  3.1.4. 

LONSl (1 44)  Longitude  of the Sun (deg) 

The following  parameters  (145 - 156) represent add i t iona l  
three body angles  (see  Figure  3.1.5  and the e a r l i e r  
d i scuss ion   of  these ang les ) .  

ES6 (145)  Earth-Sun-Saturn  (deg) 

S E6 (146)  Sun-Earth-Saturn  (deg) 

S6 E (147)  Sun-Saturn-Earth  (deg) 

MSP (148)  Moon-Sun-spacecraft  (deg) 

SMP (149)  Sun-Moon-spacecraft  (deg) 

EMP (1  50)  Earth-Moon-spacecraft  (deg) 

A6SP (151 ) Saturn-Sun-spacecraf t   (deg)  

S6 P (152)   Sun-Saturn-spacecraf t   (deg)  

E6 P (1 53)   Earth-Saturn-spacecraf t   (deg)  

E SM (154) Earth-Sun-Moon (deg) 
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EMS (1  55) Earth-Moon-Sun (deg) 

MES (1 56) Moon-Earth-Sun (deg) 

The fo l l  owing four  parameters (1 57 - 160) are  angular  distances 
subtended by the  semi-diameters of the Earth,  Sun ,  Moon and 
Saturn as seen from the  spacecraft  (see Figure 3.1.6). 

EASD (1  57) Angular semi-di  ameter of the Earth (deg) 

SASD (158) Angular semi-di  ameter of the Sun (deg) 

MAS D (1 59) Angular semi-di  ameter of the Moon (deg) 

AGASD (160) Angular semi-diameter of S a t u r n  (deg) 

3.2 OUTPUT TRAJECTORY DATA USER REQUIREMENTS 

The experimenter  shall  either  receive a copy of the DPTRAJ "save" 
tape or a processed  tape  created  according t o  the  individual 
format  requirements summarized in  sheet 1 of figure  3.2. The 
"processed"  tape,  as shown  by sheet 2 of figure  3.2,  shall be 
made up of three  f i les  of information. 

3.2.1 Header File. The Header File  shall  contain  logistics 
type of information and shall  serve  to  identify  the 
"processed"  trajectory  tape as t o  content,  date of 
generati on,  e tc .  

- .  

3.2.2 Compendium File. This f i l e   sha l l  contain a l i s t i ng  of a l l  
the  requested  parameters on the  ''processed"  trajectory  tape. 
I t   s h a l l  contain  the acronym for  the parameter and  the 
cal ling sequence order. Of the 156 parameters selected  for  the 
''processed''  tape, 127  shall  be taken direct ly  from the  "save" 
tape and 29 shall  be  computed from other  .variables  also 
found on the  input  "save"  tape. A complete 1 i s t  of para- 
meters  in  the  proper  order  together  with a description, 
mnemonic and computation requirement for  those t o  be derived 
i s  shown i n  figure 3.2-a. 

3.2.3  Trajectory Data File. This fi le  shall   contain  the  specific 
value of each parameter t h a t  each user has selected  for 
use with  his EDR d a t a .  

1 2  
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3.3 DOCUMENT  CONTROL 

T h i s   s p e c i f i c a t i o n   s h a l l   b e   s u b j e c t   t o   r i g i d  document c o n t r o l  
by NASA/ARC. I n   t h e   e v e n t  changes a r e   r e q u i r e d   t o   t h i s  
s p e c i f i c a t i o n ,   r e p l a c e m e n t ,   o r   a d d i t i o n a l  pages will be 
f u r n i s h e d   b y  NASA/ARC. Rep1 acement o r   a d d i t i o n a l  pages wi 11 
be a p p r o p r i a t e l y   l a b e l e d   t o   i n d i c a t e  change  and  dates o f  
changes. 

4. PRODUCT ASSURANCE PROVISIONS 

Not  appl  i cabl  e.  

5. HANDLING, SHIPPING, AND STORAGE 

Not  appl i cabl  e. 

6. NOTES. 

6.1 ABBREVIATIONS 

See Sect ion  6.1 o f   s p e c i f i c a t i o n  PC-262.00. 

6.2 GLOSSARY OF TERMS 

See Sect ion  6.2 o f   s p e c i f i c a t i o n  PC-262.00. 
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North Equatorial  Pole of Earth 
or 

North Ec 

Center of 
Reference f 

]tic Pole 

a Position of Spacecraft 

Plane Perpendicular 
to  the  Radius 
Vector 

Equatorial  Plane of Earth 
or  

Ecliptic  Plane Vernal 
Equinox 

The  plane of reference  in  the  Inertial  Spherical  Coordinate  System  shall  be 
either  the  ecliptic  plane  or  the  equatorial  plane of Earth.  

R radius: The distance  from  the  center of the reference body to  the 
spacecraft 

P declination  (equatorial  reference  plane):  The  angle  behveen  the 
reference  body-spacecraft  radius  vector and the  reference body equa- 
torial plane;  measured  positive  north of the  equatorial  plane 

P celestial  latitude  (ecliptic  reference  plane):  The  angle  between  the 
reference  body-spacecraft  radius  vector and the  reference body 
ecliptic  plane;  measured  positive  north of the  ecliptic  plane 

A right  ascension  (equatorial  reference  plane):  The  angle  between  the 
Vernal Equinox line and the projection of the  reference  body-spacecraft 
radius  vector onto  the  Earth  equatorial  plane;  measured  eastward  from 
the  Vernal  Equinox 
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celestial longitude (ecliptic  reference  plane):  the  angle between the  Vernal 
Equinox line and the  projection of the  reference  body-spacecraft  radius 
vector onto the  ecliptic  plane;  measured  easfxard  from  the  Vernal Equinox 
line 

speed:  the  magnitude of the spacecraft  inertial  velocity 

inertial flight  path  angle:  the  angle  between  the  spacecraft  inertial  velocity 
vector and the  plane  normal  to the reference  body-spacecraft  radius  vector; 
positive away from  the  center of the body 

inertial azimuth  angle: the angle  between  the local  meridian and the  projec- 
tion of the  inertial  velocity  vector onto the  plane  normal  to  the  reference 
body-spacecraft  radius  vector;  measured  positive  east of north 

INERTIAL  SPHERICAL 
COORDINATE  SYSTEM 



CENTER OF - 
THE S U N  

X Positive towards the Earth 

Y Positive from the Sun  and perpendicular  to  the X-axis and 
lying i n  the   ec l ip t ic -p lane  of date 

Z Positive from the Sun completing  the r i g h t  hand system 

e Longitude o f  S/C 

NOTE: This system rotates  w i t h  the Earth about  the 
Sun 

SUN-EARTH-LINE  CARTESIAN AMES RESEARCH CENTER 



North Equatorial  Pole of Earth 
o r  

North Ecliptic  Pole 
z 

Center of. 
Reference A-, 
Body 

Y 

Vernal 
Equinox 

The plane  of-reference  in  the  Inertial  Cartesian  System  shall  be  either  the 
ecliptic  plane o r  equatorial  plane of the  Earth. 

X positive  toward  the  Vernal  Equinox  and  determined by the  intersection 
of the  mean  Earth  equator  and  ecliptic of 1950.0. 

Y positive  outward from the  center of the  reference body, perpendicular 
to and east  of the X-axis and  lying  in  the  ecliptic or  equatorial  plane 

Z positive  toward  the  north  ecliptic o r  equatorial  pole of Earth and 
completes  the  orthogonal  system 

INERTIAL  CARTESIAN ES RESEARCH CENTER 
COORDINATE  SYSTEM 



North 
Equatorial 

Pole 

Center of 
Reference 
Body 

Body 

a 

48 

8 

v 

'I Y 

U 

Prime  Meridian 
of Reference - 

Reference Body 
Equatorial  Plane 

Local Spherical 
Tangent Plane 

Position of Spacecraft 

radius:  the  distance  from  the  center of the  reference body to  the 
spacecraft 

latitude:  the  body-centered  latitude of the  spacecraft  measured 
positive  north of the  reference  body's  equator 

longitude:  the  longitude of the  spacecraft  measured  eastward  from 
the prime  meridian of the  reference body to  the  projection of the 
radius  vector  onto  the  equatorial  plane 

speed:  the  magnitude of velocity of the  spacecraft 

flight  path  angle:  the angle, measured  positive away from  the 
reference body between  the  relative  velocity  vector of the 
spacecraft and the  local  spherical  tangent  plane 

azimuth  angle:  the  angle,  measured  eastward  in  the  local  spherical 
tahgent  plane,  from  true  north  to  the  projection of the  relative 
velocity  vector of the  spacecraft  onto  the  local  spherical  tangent 
plane 

- - - BODY-FIXED  SPHERICAL - COORDINATE  SYSTEM 
AMES RESEARCH  CENTER 

- - 



EARTH 
CANOPUS 
MOON 
SATURN 
SUN 
J U P I T E R  

SATURN 
SUN 
MOON 
EARTH 
J U P I T E R  
SPACECRAFT 

EARTH 
SUN 

- - THREE BODY ANGLES - - - 



Gone Angle o f  Object: The angle from the  spacecraft-Sun 
vector t o  the spacecraft-object-vector 

Clock Angle of- Object: The angle measured clockwise (when 
looking  towards  the S u n )  from the Sun-  
spacecraft-Canopus  plane t o  the Sun-  
spacecraft-object  plane 

NOTE: Canopus can be replaced by the  Earth or Saturn t o  
form two additional  systems. 

- - - CONE, CLOCK ANGLES - 
I 



SUN 
MOON 
Saturn 

a Angular  semi-diameter o f  the Earth, Sun,  Moon and Saturn : 

sin (-1 -1 D / 2  
R 

ANGULAR SEMI-DIAMETER AMES RESEARCH CENTER 
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SUMMARY OF E X P E R I M E N T E R  AMES RESEARCH CENTER 
T R A J E C T O R Y   T A P E  



Trajectory Tape O r g a n i z a t i o n  
-I_--.__ 

F I L E  1 
MASTER  HEADER 

I F I L E  2 

t 

F I L E  3 
PARAMETER 

VALU E 

B C D   O R   E B C D I C  
(LOGISTICS INFO) 

B C D ,   E B C D I C  
( I DENTI FI CATION 1 

B C D ,   E B C D I C  

P R O C E S S E D   T R A J E C T O R Y   T A P E  
G E N E R A L   O R G A N I Z A T I O N  



1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 'I 

MN  EMON I C  

ETSP50 
J UL  DAT 
V I   G D A l  

TFLANC 
T F I N J E  
ETMUT  C 
RAN G RP 
MAGVEL 
I N  PATH 
I N A Z I M  
REARPR 
DECPRO 
RTASC  P 
REARSU 
DECSUN 
RTASCS 
REARM0 
DECMOD 
RTASCM 
HRANGP 
MHAGVP 
H I N P T H  
CELLTP 
CELLNP 
CELLTE 
CELLNE 
XSCSEL 
YSCSEL 
ZSCSEL 
SPSEXY 
LNPSEL 
XPGSFF 
YPGSFF 
ZPGSFF 
DXPGSF 
DY PGSF 
DZPGSF 

ENTRY DESCRIPTION/COMPUTATION  REQUIREMENT 

1 DPTRAJ "save"  tape  var iable  (1 ) 
(2  1 
(3)  (yr,mo,day 

I I  II II (3)(Hr,min,sel 
5 DPTRAJ "save" tape   var iab le  ( 4 )  

2 
3 1 s t   h a l f  of 
4 2nd half  o f  

I I  I1 II 11 

II II I I  

6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
1 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

REPRODUCED  FROM TITLE 

"PROCESSED"  TAPE  PARAMETER L I S T I N G  
AND  COMPUTATION  REQUIREMENTS 

PIONEER  PROGRAM 
NASA 

AMES  RESEARCH  CENTER 
MOFFETT FIELD, CALIFORNIA 
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FIG. 3.2-a 
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MN  EMON I C 

38 XPHSFF 
39 YPHSFF 
40 ZPHSFF 
41 DXPHSF 
42 DYPHSF 
43 DZPHSF 
44 XP lSFF 
45 Y P l S F F  
46 Z P l S F F  
47 DXPlSF 
48 DYPlSF 
49 DZP lSF  
50 XPZSFF 
51 YPZSFF 
52 ZPZSFF 
53 DXPZSF 
54 DYPZSF 
55 DZPZSF 
56 BlMAGR 
57 BlMAGV 
58 BZMAGR 
59 BZMAGV 
60 EALATP 
61 EALONP 
62 EAVELP 
63 EAPTHP 
64 EAAZIP 
65 B l L A T P  
66 BlLONP 
67 B l V E L P  
6 8  B lPTHP 
69 B l H Z I P  
70 BZLATP 
71 BZLONP 
72 BZVELP 
73 BZPTHP 
74 BZHZIP 
75 EPB l  AN 

ENTRY DESCRIPTION/COMPUTATION  REQUIREMENT 

39 DPTRAJ "save" tape v a r i  ab1 e (38)  
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

REPRODUCED FROM TITLE I PIONEER PROGRAC 
"PROCESSED"  TAPE PARAMETER L I S T I N G  
AND COMPUTATION  REQUIREMENTS 

_ _ ~  

FIG. 3.2-a 
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MNEMONIC ENTRY DESCRIPTION/COMPUTATION REQUIREMENT 

76 EPBZAN 77 DPTRAJ "save"  tape  var iable  (76) 
77 EPSUAN 78 
78 EPMOAN 79 
79 CPEANG 80 
80 DPSANG 81 
81 MOPSAN 82 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

I O 0  
IO1 
I02 
I03 
I 04 
I05 
I 06 
I07 

B1 PB2A 
MOEPAN 
SEPANG 
ESPANG 
SPBl  AN 
SPB2AN 
B1 EPAN 
B2EPAN 
CONECE 
CLCKCE 
CONECl 
CLCKCl 
CONEC2 
CLCKC2 
CONEEl 
CL CKE 1 
CONEE2 
CLCKE2 
CONEEC 
CLCKEC 
CONEl E 
CLCKl E 
CONEl 2 
CLCKl2 
CONEl C 
CLCKl C 

83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
1 06 
107 
108 

The fo l lowing  parameter ,  108, re1  ates  the  Pr ime  Meridian o f  t h e  
Earth  f ixed  coordinate  system  to  the  Vernal   Equinox o f  t h e   i n e r t i a l  
coordinate  system as shown i n   f i g u r e  3.2-b. The p lane   o f   re fe rence  
i s  t h e   E a r t h ' s   t r u e   e q u a t o r  o f  date,  ' 

108 HOURAN 109 Hour  angle of   the  Vernal   Equinox  (deg) 
DPTRAJ v a r i a b l e   ( 9 )  minus DPTRAJ v a r i a b l e  
(61 1 

REPRODUCED FROM 

"PROCESSED" TAPE  PARAMETER LISTING 
AND COMPUTATION REQUIREMENTS. 



1 09 

110 

111 

112 

113 

I 1 4  

115 

116 

117 

118 

119 

MNEMONIC ENTRY  DESCRIPTION/COMPUTATION REQUIREMENT 

The fo l l ow ing   pa ramete rs ,   109   t h ru   123 ,   a re   ca r tes i  an p o s i t i o n  
v e c t o r s   f o r   t h e   s p a c e c r a f t   ( a l s o   v e l o c i t y )  , Moon,  Sun and  Saturn 
d e f i n e d   i n  an i n e r t i a l   C a r t e s i a n   c o o r d i n a t e   s y s t e m   c e n t e r e d   a t  
the  Earth.   Figure  3.1.3  descr ibes  the  system. The p l a n e   o f  
r e f e r e n c e   f o r   t h e s e   p a r a m e t e r s   i s   t h e   E a r t h ' s  mean e q u a t o r   o f  
1950.G. 

XP 110 X-component o f   t h e   s p a c e c r a f t  (km) 

YP 111 Y-'component o f   t he   spacec ra f t   (h r )  

ZP 112 Z-component o f   t h e   s p a c e c r a f t  (km) 

DPTRAJ var iab le  (108)   minus DPTRAJ v a r i a b l e   ( 1  1 

DPTRAJ var iab le  (109)   minus DPTRAJ v a r i a b l e   ( 1  1 

DPTRAJ var iab le   (1   10)   m inus  DPTRAJ va r iab le   (11  

DXP 11  3 i\- i - t i m e   r a t e   o f  change i n  X (km/sec) 
DPTRAJ va r iab le   (11  1 ) minus DPTRAJ v a r i a b l e   ( 1  1 

DY P 1 1 4   f - t i m e   r a t e   o f  change i n  Y (km/sec) 
DPTRAJ v a r i a b l e   ( 1  12 )  minus DPTRAJ va r iab le   (11  

DZP 115 i - t i m e   r a t e   o f  change i n  Z (km/sec) 
DPTRAJ var iab le   (1   13)   m inus  DPTRAJ va r iab le   (11  

XM 116  X-component o f   t h e  Moon (km) 
DPTRAJ var iab le  (125)   minus DPTRAJ v a r i a b l e   ( 1  1 

YM 117 Y-component o f   t h e  Moon (km) 
DPTRAJ var iab le  (126)   minus DPTRAJ v a r i a b l e   ( 1  1 

ZM 118  Z-component o f   t h e  Moon (km) 
DPTRAJ v a r i a b l e  (1 27)  minus DPTRAJ v a r i a b l e   ( 1  1 

xs 119 X-component o f   t h e  Sun (km) 

YS 120 Y-component o f   t h e  Sun (km) 

DPTRAJ var iab le  (1   28)   minus DPTRAJ v a r i a b l e   ( 1  1 

DPTRAJ var iab le  (129)   minus DPTRAJ va r iab le   (11  

3EPRODUCED FROM 

"PROCESSED" TAPE  PARAMETER LISTING 
AND COMPUTATION REQUIREMENTS 



120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

MN EMON I C ENTRY  DESCRIPTION/COMPUTATION  REQUIREMENT 

Z6 121  Z-component o f   t h e  Sun (km) 
DPTRAJ var iab le   (130)   m inus   var iab le   (116)  

X6 122  X-component o f   S a t u r n  (km) 
minus DPTRAJ va r iab le   (114 )  

X6 123  Y-component o f   S a t u r n  (km) 
minus DPTRAJ v a r i a b l e   ( 1   1 5 )  

26 124  Z-component o f   S a t u r n  
- minus DPTRAJ v a r i a b l e   ( 1   1 6 )  

The fo l l ow ing   pa ramete rs ,   124   t h ru  127, a r e   d e f i n e d   i n  an 
E a r t h - c e n t e r e d   i n e r t i  a1 spher i ca l   coo rd ina te   sys tem  w i th   t he  
E a r t h ' s  mean e q u a t o r   o f  1950.0  as the   re fe rence   p lane  
(see  Figure  3.1.1).  

RA 6 125 R igh t   asce rx ion  o f  Saturn  (deg) 
Modulo 360" (DPTRAJ va r iab le   (122 )   p lus   180" )  

DEC6 126 D e c l i n a t i o n   o f   S a t u r n   ( d e g j  
minus DPTRAJ va r iab le   (121 )  

R6 127  Distance f rom t h e   E a r t h   t o   S a t u r n  (km) 
DPTRAJ v a r i  ab1 e (1  20) 

VI6  128 Speed o f  Saturn  (km/sec) 
DPTRAJ v a r i  ab1 e (1  23) 

The fo l l ow ing   pa ramete rs ,   128   t h ru  136, a r e   c a r t e s i  an p o s i t i o n  
v e c t o r s   f o r   t h e   E a r t h ,  Moon and  Saturn  def ined i n  an i n e r t i a l  
coo rd ina te   sys tem  cen te red   a t   t he  Sun. F i g u r e  3.1 3 descr ibes 
the  system. The p l a n e   o f   r e f e r e n c e   f o r   t h e s e   p a r a m e t e r s   i s  
t h e  mean e c l i p t i c  o f  1950.0. 

XE 

YE 

3EPRODUCED FROM 

129  X-component o f   t h e   E a r t h  (km) 
DPTRAJ v a r i  ab1 e (1  32)  minus DPTRAJ v a r i a b l e   ( 1  3E 

1 30 Y-component o f   t h e   E a r t h  ( k m )  
DPTRAJ var iab le  (133)   minus DPTRAJ v a r i a b l e  (13s 

"PROCESSED" TAPE  PARAMETER LISTING 
AND COMPUTATION  REQUIREMENTS 

REV. NO. 



1 30 

1 31 

1 32 

1 33 

1 34 

135 

1 36 

137 

1  38 

1 39 

140 

MN EMON I C ENTRY  DESCRIPTION/COMPUTATION  REQUIREMENT 

ZE 1 31 Z-component o f   t h e   E a r t h  ( k m )  
DPTRAJ var iable  (1  34)  minus DPTRAJ va r iab le   (140 )  

H XM 1 32 X-component o f   t h e  Moon (km) 
DPTRAJ v a r i  ab1 e ( 1  35) minus DPTRAJ va r iab le   (1   38 )  

HY M 133 Y-  componen t o f   t h e  Moon (km) 
DPTRAJ va r iab le   (1   36 )  mi nus DPTRAJ va r iab le   (1   39 )  

HZM 1 34 Z-component o f   t h e  Moon (km) 
DPTRAJ var iab le  (1   39)   minus DPTRAJ va r iab le   (140 )  

HX6 1 35 X-component o f   S a t u r n  ( k m )  
minus DPTRAJ var iab le   (1   38)  

HY 6  1 36 Y-component o f   S a t u r n  (km) 
minus DPTRAJ v a r i a b l e   ( 1  39) 

HZ6 137  Z-component o f   S a t u r n  ( k m )  
minus DPTRAJ va r iab le   (140 )  

The fo l low ing   parameters ,   137  th ru   140,   a re   de f ined i n  Sun-centered 
i n e r t i a l   s p h e r i c a l   c o o r d i n a t e   s y s t e m   w i t h   t h e  mean e c l i p t i c  o f  
1950.0 as the   re fe rence  p lane  (see   f igure   3 .1 .1 ) .  

H RA6 1 38 C e l e s t i a l   l o n g i t u d e  o f  Saturn  (deg) 
Modulo 360" (DPTRAJ v a r i a b l e   ( 1 4 2 )  + 180") 

HDEC6 1 39 Cel e s t i  a1 1 a t i   t u d e  o f  Saturn  (deg) 
minus DPTRAJ var iab le   (141 ) 

HR6 140  Dis tance  f rom  the Sun t o   S a t u r n  ( k m )  
* DPTRAJ var iab le   (131 ) 

HV16 141 Speed of   Saturn  (km/sec)  
DPTRAJ v a r i  ab1  e (1 43) 

AND COMPUTATION  REQUIREMENTS 



141 
142 
143 
144 
145 
146 
147 
1 48 
1 49 
150 
151 
152 
153 
1 54 
155 
1 56 

MN EMON I C  ENTRY  DESCRIPTION/COMPUTATION  REQUIREMENTS 

ES6 
SE 6 
S6E 
MS P 
SMP 
EMP 
A6SP 
S6P 
E6P 
ESM 
EMS 
MES 
EAS  D 
SASD 
MASD 
A6ASD 

REPRODUCED FROM 

142 DPTRAJ 'Is 
143 
1 44 
145 
146 
147 
148 
1 49 
150 
151 
152 
153 
154 
155 
1 56 
157 

,ave" t 

1 

.ape var  

I 

TITLE PIONEER  PROGRAM 

"PROCESSED"  TAPE  PARAMETER L I S T I N G  MOFFETT FIELD, CALIFORNIA 
AMES  RESEARCH CENTER 

AND  COMPUTATION  REQUIREMENTS 

NASA 
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NOTE  FOR ALL  FIGURES  RELATING TO  THE 24-BIT MACHINE 

F i l e  3 conta ins  one e n t r y   f o r  each o f  t h e  one hundred f i f t y  
seven (1 57) parameters. Each e n t r y   c o n s i s t s   o f   t w e n t y - f o u r   ( 2 4 )  
BCD EBCDIC c h a r a c t e r s   w i t h   t h e   d e c i m a l   p o i n t   i n s e r t e d   i n   t h e  
approp r ia te   p lace .  

The  mnemonics i n   F i l e  2 o r d e r  and i d e n t i f y   t h e   p a r a m e t e r s  
i n   F i l e  3. 

The r e 1   a t i o n s h i  p o f   t h e  mnemonics t o   t h e   p a r a m e t e r s   i s  as 
fo l  1 ows : 

mnemonic 1 . . . E n t r y  1 
mnemonic 2 * .  a E n t r y  2 
mnemonic 3 * .  . E n t r y  3 and  Entry  4 
mnemonic 4 . . . E n t r y  5 

mnemonic 156 . . E n t r y  157 

,REPRODUCED FROM - - - FORMAT DESCRIPTION FOR - 24-BIT MACHINES - - 



1 
2 

3 

. 4  
' 5  
6 

7 
8 

9 
10 
11 
12 
13 
14 
15 
.1 6 
17 
18 
19 
20 

. -  - 

21 
22 
23 
24 
2 5 
26 

27 
'' 28 

29 
30 
31 

TYPE-BCD 
L K I C A L  RECORD LENGTH - 38 WORDS 
P H Y S I C A L  RECORD LENGTH - 60 WORDS ' 

F I L E   S I Z E  . -  

HEADER 
- T I  r AMES RESEARCH CENTER - - - (24-BIT MACHINE) - 



33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 
47 
48 
49 

50 
51 

52 
53 
54 
55 

56 
57- 
58 
59 

60 

32 
- _  

HEADER 
FILE 1 

(24-BIT MACHINE) 



1 
2 

. 3  
4 
'5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 

116 

17 
18 

19 
20 

2.1 

22 
23 
24 
25 
26 

27 
'I 28 

29 
30 
31 

. -  

TYPE-BCD 
LOGICAL RECORD LENGTH - 30 WORDS 
PHYSICAL RECORD LENGTH - 390 WORDS I' 

FILE SIZE. - 1 PHYSICAL RECORD 

.REPRODUCED FROM 

PARAMETER MN EMON I CS 



PARAMETER  MNEMONICS 
FILE 2 

(24-BIT MACHINE) 
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PARAMETER MNEMONICS 
F I L E  2 

(24-BIT  MACHINE) 
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,REPRODUCED FROM PIONEER  PROGRAk - - PARAMETER MNEMONICS 

- (24-BIT   MACHINE)  
- - 
I 



,REPRODUCED FROM &TITLE 4 PIONEER  PROGRAh 
PARAMETER MNEMONICS 

FILE 2 AMES  RESEARCH  CENTER 
MOFFEll FIELD. CALIFORNI 

(N-BIT MACHINE) DOC. NO. + 
REV. NO. IDATE 1/15/76 ISHEET 14 OF 17 



- PARAMETER MNEMONICS 
- (24-BIT MACHINE) 
- 
- - 



373 
3.74 

- -  

i? 5 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 

388 
389 
390 

.REPRODUCED FROM TITLE -1 PIONEER  PROGRAM 

$ PARAMETER  MNEMONICS 
NASA 4 AMES  RESEARCH CENTER 

~ M O F F ~  FIELD. CALIFORNI~ 
+DOC,  NO. P C - 2 6 2 . 0 5  



2 
3 
4 
5 
6 

937 
938 
939 
940 
941 
942 

t 

. 

I 

TYPE-BCD 
LOGICAL RECORD LENGTH - 6' WORDS 
PHYSICAL RECORD LENGTH - 942 OWRDS " 

F I L E   S I Z E .  

.REPRODUCED FROM &TITLE 4 PIONEER  PROGRAM 

PARAMETER VALUES 
F I L E  3 

(24-BIT  MACHINE) 

NASA 4 AMES  RESEARCH  CENTER 

1i+TmEF 
MOFFEll FIELD. CALIFORNII 
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NOTE FOR ALL FIGURES  RELATING TO THE 36-BIT MACHINE 

File 3 contains one entry  for each of  the one hundred f i f t y  
seven (157)  parameters. Each entry  consists of twenty-four (24)  BCD 
or EBCDIC characters w i t h  the decimal p o i n t  inserted  in  the  appropriate 
pl ace. 

The  mnemonics i n  File 2 order and identify  the  parameters i n  
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The relationship of the mnemonics to  the parameters i s  as follows 
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mnemonic 156.. . Entry 157 

,REPRODUCED FROM +TITLE 4 PIONEER  PROGRAM 
FORMAT DESCRIPTION 
FOR 36-BIT MACHINES 

-1 NASA 

I FIG. 3.2.3 
IDATE . 1/15/76 SHEET 1 OF 13 





32 
33 
34 
35 
36 
37 
3% 
39 
40 

.REPRODUCED FROM +TITLE 4 PIONEER  PROGRAM 

I- FILE 1 
I.- 

I- (36-BIT MACHINE) - 
FIG. 3.2.3 

REV. NO. IDATE 1/15 /76  SHEET 3 OF 13 



,REPRODUCED FROM &TITLE 4 PIONEER  PROGRAM 
-. 

PARAMETER  MNEMONICS NASA 
F I L E  2 

AMES  RESEARCH  CENTER 
MOFFEll FIELD. CALIFORNIP 

(36-BIT  MACHINE) - DOC. NO. I'L-LbL-Ub + 1 FIG. 3.2.3 
1 

REV.  NO. IDATE 1/15/76.  SHEET 4 OF 1 3  



,REPRODUCED FROM TITLE - 
MOFFElT FIELD.  CALlFORNll - AMES  RESEARCH  CENTER - PIONEER  PROGRAM 

I PARAMETER MNEMONICS 
II NASA , 

I FILE 2 
, I- - DOC.  NO. PC-262.05 
I I.- (X-BIT MACHINE) 

, I- - FIG. 3.2.3 
REV. NO.  IDATE- 1/15/76 SHEET 5 OF 13  



,REPRODUCED FROM TITLE --PIONEER PROGRAM 
, 9 

I PARAMETER MNEMONICS 

DOC. NO. pC-262 -05 I -.  BIT MACHINE) 
AMES  RESEARCH  CENTER - FILE 2 

NASA 

, 
- MOFFEll FIELD.  CALlFORNll 

I I- - FIG. 3.2.3 
REV.  NO. IDATE 1/15/76 SHEET 6 OF 13 



.REPRODUCED  FROM &TITLE - PIONEER  PROGRAM 
-I - -- 

DOC.  NO. PC-262.05  -I  BIT MACHINE) - 
NASA PARAMETER  MNEMONICS AMES  RESEARCH  CENTER 

-I 

-I F I L E  2 - MOFFEll FIELD. CALIFORNIA 

-- - 
FIG. 3.2.3 

REV.  NO. IDATE 1-/15/76 SHEET 7 OF 13 



.REPRODUCED FROM  +TITLE 4 PIONEER PROGRAM 
PARAMETER  MNEMONICS 

F I L E  2 
( 3 6 - B I T  MACHINE) 

-I DOC. NO. PC-Z62.05 -. 

-. NASA 
AMES  RESEARCH  CENTER 

MOFFEll FIELD. CALIFORNIA 

I- - 
FIG. 3.2.3 

REV.  NO. IDATE 1/15/76 SHEET 8 OF 13 



,REPRODUCED  FROM TITLE 4 PIONEER  PROGRAM 

FIG. 3 .2 .3  

IDATE 1/15/76 SHEET 9 OF 13 



,REPRODUCED FROM - ,TITLE - PIONEER PROGRAM - I- PARAMETER MN EMON I Cs -. NASA - . FILE 2 - II (36-BIT MACHINE) - -- I DOC. NO. PC-262.05 

AMES  RESEARCH  CENTER 
M O F F m  FIELD. CALIFORNIP - 

- -I - 
FIG. 3.2.3 

REV. NO.  IDATE 1/15/76 SHEET 10 OF 13 



.REPRODUCED  FROM - ,TITLE - PIONEER  PROGRAM 
I- PARAMETER MNEMONICS 
-I 

NASA 
I- FILE 2 AMES  RESEARCH  CENTER 
I -  (36-BIT MACHINE) 
I- I DOC. NO. PC-262.05 

II - MOFFEll FIELD. CALIFORNIA 

111 

FIG. 3.2.3 
REV. NO. IDATE 1/15 / /6  -- . , SHEET 11 OF 13 



249 

250 
251 
252 
253 

254 
255 
256 
257 
258 
259 
260 
261 
262 
263 

264 

.REPRODUCED FROM TITLE PIONEER  PROGRAM 
PARAMETER  MNEMON  ICs 

FILE 2 AMES  RESEARCH  CENTER 
(36-BIT MACHINE) 

. 
REV.  NO. IDATE 1/15/76 ISHEET 12 OF 13 



1 
2 
3 
4 

625 
626 
627 
628 

.REPRODUCED  FROM +TITLE 4 PIONEER  PROGRAN 
1 

PARAMETER VALUES NASA 
FILE 3 

- AMES  RESEARCH  CENTER 
MOFFEll FIELD. CALIFORNIi 

(36-BIT MACHINE) DOC. NO. PC-262.05 



I NOTE  FOR ALL  FIGURES  RELATING TO THE 48-BIT MACHINE 

F i l e  3 conta ins one e n t r y   f o r  each o f   t h e  one hundred f i f t y  
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